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Radiation Surveillance Network 


Division of Radiological Health, Public Health Service 


The Public Health Service Radiation Surveil- 
lance Network was established in 1956 in co- 
eration with the Atomic Energy Commission 
to provide a means of promptly determining 
increases in levels of environmental radioactiv- 
ity due to fallout from nuclear weapons tests. 
Although no nuclear tests have been conducted 
yy the United States since 1958, the program 
has proved sufficiently valuable that it has been 
extended to a year-round basis. Currently, it 
consists of 45 stations at urban locations (see 
figure 1) operated by State and local health 
department personnel with 2 stations operated 
by Public Health Service personnel. 

Measurements of gross beta radioactivity in 
air have been taken since they provide one 
of the earliest and most sensitive indications 
of increases of activity in the environment 
and thus act as an “alert” system. A direct 
evaluation of biological hazards is not possible 
from these data alone. Field measurements 
‘with a portable survey meter enable the opera- 
tor to estimate the amount of beta activity of 
particulates in air at the station five hours 

















SECTION I. — AIR 





after collection by comparison with a known 
source. The filters are then forwarded to the 
central laboratory of the Radiation Surveil- 
lance Network in Washington, D.C., for a 
more refined measurement using a thin window 
proportional counter. The stations located at 
Atlanta, Georgia, and Cincinnati, Ohio, conduct 
their own laboratory analyses. 

Air samplers are in operation at the 45 sta- 
tions on an average of 70 percent of the week. 
Air is drawn through a cellulose carbon-loaded 
dust filter using a high volume air sampler. 
The radioactive material in fallout adhering 
to small particles is retained on the filter. 
Some gaseous fission products are adsorbed by 
the carbon. The contribution by gaseous fis- 
sion products has represented only a small part 
of the total beta activity in these samples. 
About 85 percent of the stations collect samples 
of precipitation which are sent to Washington, 
D.C., for analysis. Values are now below 
limits of detection by present instrumentation. 

Tables 1 and 2 summarize the data for March 


1961. 
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FIGURE 1—RADIATION SURVEILLANCE NETWORK SAMPLING STATIONS 
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TaBLe 1.—RADIOACTIVITY OF PARTICULATES 
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IN AIR-GROSS BETA DETERMINATIONS, MARCH 1961 





Number | Maximum | Minimum Average ! Number | Maximum | Minimum | Averag 
Station location samples | (upc/m*) (ypac/m*) puc/m? Station location samples Muc/m? pyc/m? ppc/m! 

Anchorage, Alaska-....-.... 23 0.18 <0.10 <0.11 || Minneapolis, Minn.-........- i) <0.10 <0.10 
Fairbanks, Alaska.......-.-- 22 0.15 | <0.10 <0.10 || Pascagoula, Miss--.-.........-. 20 0.29 <0.10 

PRE, PE icccneccecosees 23 0.11 <0.10 <0.10 || Jefferson City, Mo_......---- 22 0.11 <0.10 <( 
0 ES Eee 6 0.20 <0.10 SSP RO ee 5 <0.10 <0.10 <t 
Lateie ROOk, AFE....<<..+<<< 20 0.15 <0.10 cS Ge: £4 * roe - 12 0.22 <0.10 ‘ 
Berkeley, Calif.............. 23 | 0.12 <0.10 <0.10 || Santa Fe, N.Mex-.----- aaa hes 21 0.25 <0.10 < 
Los Angeles, Calif....--- an 21 0.15 <0.10 CELE FT BE, Bes B ncnnwctccccccccs 31 0.15 <0.10 < 
OO i a 21 | 0.18 <0.10 <0.12 || Gastonia, N.C..........-. nome 20 0.19 <0.10 : 
Hartford, Conn... emanvens 31 0.18 <0.10 <0.10 || Oklahoma City, Okla---..--- 19 0.15 <0.10 

District of Columbia---.-.- 25 0.20 <0.10 <0.11 || Ponca City, Okla............ 27 <0.10 <0.10 
Jacksonville, Fla........---- 23 0.20 <0.10 <0.11 |] Portland, Oreg.............. 21 0.12 <0.10 

Atlanta, Ga....- a — 14 <0.10 <0.10 <0.10 || Harrisburg, Pa-.-.---- ace eal 22 0.18 <0.10 
Honolulu, Hawaii--- saeken 20 <0.10 <0.10 <0.10 || Providence, R.I............. 23 0.20 <0.10 

Boise, Idaho-......- cola y 0.19 <0.10 <0. 13 | Cosumnia, 6.0 ............-- 10 0.15 <0.10 
Springfield, Ill... SINS 9 | <0.10 <0.10 GO. 30 § Paste, BBP... ccccccccsccus x 0.23 <0.10 
Indianapolis, Ind dadad 30 | 0.13 <0.10 8 PT = 2% 0.2 <0.10 

Iowa City, Iowa............. 23 0.13 <0.10 <0.10 || El Paso, Tex-.-.-- eee 20 0.46 0.18 

I SE a cmamiemaniamaics 23 0.14 <0.10 <0.10 |} Salt Lake City, Utah......-. 30 0.19 <0.10 

New Orleans, La..........-- 4 | 0.14 <0.10 <0.10 || Richmond, Va.............-.- 23 0.12 <0.10 
Baltimore, Md th alae Gl 22 0.13 <0.10 <0.10 || Seattle, Wash..............-.. 21 <0.10 <0.10 
Lawrence, Mass. -... mene 22 0.12 <0.10 ee i ls Wiicinccceuccnccocs 25 0.11 <0.10 

Lansing, Mich............... 30 0.14 <0.10 <0.11 || Cheyenne, Wyo............-- s 0.15 <0.10 














1 Weighted average obtained by summing the products 
dividing by the summation of the individual sampling times. 


of individual sampling times and the corresponding activities, 


336 





il 








dD: 











laste 2.—RADON AND THORON MEASUREMENTS AT CINCINNATI, OHIO, FEBRUARY 27-MARCH 24, 1961 





Continuous sample collection 
Radon® Radon-? Beta® 





End of sampling period a.m. thoron Thoron® activity 
Sample Sample Myc/m? p.m, puc/m* pec/m? 
change period Volume puc/m? 
time hours 
7 “ OR10 72.0 ah. 2 400 120 ) 4 
ee ee ee ee ee Se a OR14 24.1 29.0 A) 60 
A ee a a ee en wee 0828 24.2 29 90 50 l 
ee ee ee Re eee Oe Ee ea TE OR1 23.8 28.6 12 60 
SE ee OS00 | 23.7 In 7 150 RO) ; is 
0807 72.1 86.0 70 100 - 
PP Oe I Se a a ee Pe LN O809 24.0 28.58 140 50 a! 
OE a Te a ED, OS a Fee Ne EI Rin RD O809 24.0 29.1 170 120 ‘ ) 
EE TE ae EL Ve A ae ee a ARE Be ee O810 | 24.0 28.3 40 170 { l 
0800 23.8 29.0 yO 30 l 
SE a a ee Gee ee ee ee ee eee 0814 72.2 85.4 130 10) =) 
AS ee ee ee ee ee ee eee O819 23.3 27.9 l 1 " 
EE Pena eae Ee ee OD ee Pe eS ee a OR18 | 24.0 23.1 110 ll y 4 
i a a a a OR07 23.8 28.5 RO 6 y 4 
wena 0812 24.1 29.1 50 6 0 
SR 8 ee Ste I a ee 0810 | 72.0 85.8 120 30 
! SRR BA 0816 | 24.1 On 20 6 
2 CS A A EN we 0806 | 3.8 29.0 140 100 
23 A a ee ee ev eet ee eh a O805 | 24.0 28.6 110 130 
24 atin demiaiibedinaiian BEELER SE IIE a 0822 | 24.3 28.9 140 90 0.02 
Average av 78 s | 
* Radon concentrations are derived from alpha measurements determined corrected for any thoron d aes eee. Twice the star leviatior 
ediately after the sampling period (24 to 72 hours) has ceased. Reported 2c) falls between +10 and +22uyc/m!', 
radon concentrations have been corrected for any thoron daughter inter © Thoron concentrations ore derived from alpha me as ments referred to 
f ces. Twice the standard deviation (2c) falls between +11 and + 35 in footnote (a) but ar counted 7 hours after the samp! period has ceased 
upc/m?, Reported values are corrected to the time of remov iL of the filter holder 
Radon concentrations are derived from alpha measurements made in the Twice the standard deviation (2¢) falls between +0.2 and +0.5uypc/m* 
ternoon (3 p.m.) approximately 7 hours after the new sampling period has @ Gross beta concentrations are based on measureme! made at least 4 
Therefore. the reported values were actually determined one working days after the end ofeach sampling period (24 to 72 hours). e the standar 
rior to the date re ported here. Reported radon concentrations are un- deviation (2¢) falls between +0.01 and +0.04uyc/m'. 





Sampling Programs For Radioactivity In Air 


The following article is the first in a series of discussions intended to present summaries of 
tmospheric levels of radioactivity. This article summarizes surface air fission product gross beta 
meentration determined by the Radiation Surveillance Network, Public Health Service, at vari- 
is locations throughout the United States during the period 1957-1960. The presentation 

and data were compiled by Messrs. Roscoe H. Goeke, John G. Bailey, and Andreas P. Zizos of 
the Data Collation and Analysis Unit, Division of Radiological Health, Public Health Service. 

The authors wish to express their appreciation to the Program Operations Branch, Division 

Radiological Health, for supplying the basic data necessary for this presentation, and to the 
staff of the Atmospheric Radioactivity Research Project, U.S. Weather Bureau, for their 
review of the text. 


Radiation Surveillance Network, Surface Air 
Fission Product Gross Beta Determinations 


Division of Radiological Health, Public Health Service 


Introduction established a nationwide Radiation Surveil- 
r ° ° € N tw - 77 sta > - ¢ } ns , 
[he Public Health Service, by an agreement lance Network with its central laboratory 

in April 1956 with the Division of Biology and located in Washington, D.C. The Network 

Medicine, U.S. Atomic Energy Commission, was originally established to perform surveil- 
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lance activities during Operation Redwing, con- 
ducted May through July 1956 at the Eniwetok 
Proving Grounds. The Network commenced 
operation in Apri! and ceased intensive opera- 
tion in September of that year. Data were 
from Hawaii, Alaska and twenty- 
eight other states. 

An extension of the Public Health Service— 
Atomic Energy Commission agreement in 
April 1957 provided a resumption of intensive 
sampling during Operation Plumbbob (May- 
October 1957) at the Nevada Test Site, (NTS) 
and since July 1960 the Network has been 


received 





financially supported by the Public Health 
Service. 

The Network’s fission product gross beta 
surveillance activities were of sufficient valu 
that sampling was extended to a 24-hour year. 
round basis. Currently, the network consists 
of 45 permanent urban stations, 43 of which 
are operated by State, Territorial or local 
health departments, and 2 by the Public Health 
Service. 

Figure 1 illustrates the geographic location 
of the collection stations, and table 1 presents 
their respective coordinates and elevation. 


Figure 1—RADIATION SURVEILLANCE NETWORK SAMPLING STATIONS 
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Elevation 


Station location Latitude Longitude (meters 


SOS BS ee Se eee 42° 42’ N 73° 46’ W 26 
4 orage, Alaska .--- setts Maal 61 10 N 149 45 W 28 
TS 4 ess 33 45 N 84 25 W 345 
Austin, Tex...---- SR 30 16 N 97 43 W 198 
timore, Md_-_.--- , > 39 18 N 7 38 W 43 
Fourche, 8.Dak.*__- eee 44 39 N 103 40 W 920 
rkeley, Calif.......... eae 37 52 N 22 18 W gs 
I Idaho... . 43 38 ON 1l¢ 12 W SH 
( ne, Wyo. AO : o 41 09 N 104 48 W 1861 
a | 39 06 N 84 30 W 19] 
1 5 Se seamed 34 00 N 81 02 W ”) 
Denver, Colo......... ES PIPE 39 45 N 105 00 W 1618 
tS, eee 31 46 N 106 283 W 1148 
ynks, Alaska_....--. 64 44 N 147 39 W 133 
onia, N.C... es ae 35 16 N 1 12 W 247 
O_o ‘iia 40 16 N 76 5OOUW l 
I cin cn gcatniniedimaitebeiee 41 45 N 72 40 W 12 
OS Ee 46 36 N 112 01 W 1252 
Honolulu, Hawaii_....-- AC ee HBS 21 18 N 157 51 W 4 
a OO aa ; 39 45 N 86 10 W 233 
aes ea 41 39 N 91 32 W 209 
I IF icc cncetcncensssonns 30 20 N 81 40 W 13 
Jefferson City, Mo........-........ 38 35 N 2 12 W 191 
ORE, Te iacnbeceiucumenebentd 58 20 N 134 35 W 24 





! Operated by the Public Health Service. 
Inactivated. 


Summary of Results, 1957-1960 


Figure 2 is a presentation of quarterly aver- 
age surface-air measurements made at stations 
located in latitude class intervals whose mid- 
points are 30°, 35°, 40°, and 45° North. Each 
quarter is shown as four separate graphs to 
illustrate variations in surface-air fission prod- 
uct gross beta concentrations (ordinate-loga- 
rithmic) as a function of longitude, West 
(abscissa-linear). 

Data for the years 1957-1960 are shown in 
each quarter with the exception of the first. 
A graphical presentation was impossible in 
this ease because of insufficient data. Data 


TaBLeE 1.—COLLECTION SITES, RADIATION SURVEILLANCE NETWORK, 1961 


Elevation 


Station location Latitude Longitud meters) 


Klamath Falls, Oreg 42° 12’ N in’ W 1332 
Lansing, Mich ee 42 45 N s \ Qt 
Las Vegas, Nev.'*?...........-. a 36 11 N 1! W 632 
Lawrence, Mass 42 41 N 7 Vi 1¢ 
Little Rock, Ark 34 43 N 2 \\ 92 
Los Angeles, Calif 35 Of N 18 W 101 
Madison, Wis 43 4 N W 

Minneapolis, Minn 44 57 N \ 

New Orleans, La 30 00 N W 1 
Oklahoma City, Okla 35 28 N \ g 
Pascagoula, Miss aD 1 N in te ) 

Phoenix, Ariz 3 27 N + W 337 
Pierre, 5.D 422 N W 448 
Ponca City, Okla 36 43 N \ 3] 
Portland, Oreg 4 30 N W 48 
Providence, R.1 11 50 N 2 W 2 
Richmond, Va ; 17 34 N 2 \\ 20 
Salt Lake City, Utah-- 40 45 N \ 1324 
Santa Fe, N.Mex : 35 40 N W 2133 
Seattle, Wash . 2 47 45 N iZ W sf 
Springfield, Ill 39 47 N 89 38 W 196 
Topeka, Kans mais c 39 3 N q W 304 
Trenton, N.J : 40 14 N 74 44 W 18 
Washington, D.C_. 38 6 N 7 \W 22 


for stations located in Anchorage, Juneau, and 
Fairbanks, Alaska, and Honolulu, Hawaii, 
were not incorporated into figure 4, since the 
latitudes of these four stations do not corre- 
spond to those presented in this figure. 
Quarterly averages with at least one month’s 
data having a value less than the minimum de- 
tectable activity (0.10 uyc/m 
as an “X” In such cases, the 
minimum detectable activity was used for the 


) are presented 
within a circle. 
purpose of computing a quarterly average. 
Therefore, an “X” within a circle represents 
the maximum possible average for a particular 
quarter. 
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Certain trends are revealed by a qualitative 
examination of the yearly data by quarters. In 
the first quarter, surface-air gross beta con- 
centrations along all four latitudes were high- 
est in 1959, lower in 1958, and the lowest 
concentrations were encountered in 1960. The 
limited amount of data for 1957 indicate that 
concentrations for that year fell between those 
for 1958 and 1960. 

In the second quarter, from approximately 
80°-100° longitude West, the highest concen- 
trations occurred during 1959 and 1958, with 
concentrations somewhat lower in 1957, and 
lowest in 1960. From approximately 100°- 
120° longitude West, the picture changes, the 
highest concentrations occurring during 1957. 

Third quarter concentrations decreased pro- 
eressively from 1957 through 1960. 

Fourth quarter concentrations were highest 
in 1958. In general, concentrations were lower 
in 1957, except for the 30th and possibly 35th 
latitude from approximately 100°-120°, West, 
where they appear to be somewhat greater 
than 1958. The concentrations were still lower 
in 1959, and minimal in 1960. 

An analysis of fission product surface gross 
beta measurements, for the period 1957-1960, 
reveals that the highest concentrations oc- 
curred in the third quarter of 1957; the highest 
concentrations in 1958, which were less than 
1957, occurred in the fourth quarter; and the 
highest concentrations in 1959, which were less 





than 1958, occurred in the first quarter. In 
1960, maximum concentrations along the 35th, 
40th, and 45th latitudes, North, occurred in 
the second quarter, and in the first quarter 
along the 30th. The lowest concentrations oc- 
curred in the last quarter of 1960. 

It is a reasonable assumption that the high 
concentrations shown in 1957 can be attributed 
to the Plumbbob series at the NTS and the 
Soviet tests in the earlier months of that year. 
The Soviet detonations in February—March and 
September—November 1958 are, in the same 
manner, related to high concentrations occur- 
ring in the fourth quarter of 1958 and the first 
quarter of 1959. The increase in debris in the 
first and second quarters of 1960, over the last 
quarter of 1959, is attributed to seasonal in- 
crease due to stratospheric deposition and to 
the French detonations of February and April 
1960. 
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Radioactivity Measurements In Air 


U.S. Naval Research Laboratory 


Radioactivity measurements of air-filter 
samples collected at various sites near the 80th 
Meridian (West) are made by the U.S. Naval 
Research Laboratory under a program par- 
tially financed by the Atomic Energy Commis- 
sion. 

The daily record of fission product beta 
activity during March 1961 is presented in 
table 1, and the radioactivity profile for the 
same month and the first quarter 1961 are 


shown in figure 1. This figure illustrates the 
data plotted in semi-logarithmic coordinates. 
The ordinate is expressed in micromicrocuries 
per cubic meter of surface air. The concen- 
trations in table 1 are expressed in disintegra- 
tions per minute per cubic meter of air at the 
collecting site (2.2 disintegrations per minute 
per cubic meter equals 1 micromicrocurie per 
cubic meter). 
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TABLE l. 





DAILY RECORD OF FISSION PRODUCT BETA ACTIVITY COLLECTED BY AIR FILTRATION. 
MARCH 1961 


[Disintegrations per minute per cubic meter 


Mira- 
Puerto Antofa- Chacal- Guaya- flores Mauna Washing- M en il 
Montt, gasta, taya, Lima, quil Panama Loa Miami ton Onta Greet 
Chile Chile Bolivia Peru Ecuador (Canal Zone Hawaii Florida D. ¢ ( 
inst liaicinsiaiitias 0.1 0.04 0.06 0.05 0.08 07 0.31 0.1 
0.20 0.03 0.04 0.07 0.09 0.10 0 OR 1 
ee 0.20 0.02 0.04 0.04 0.09 0.10 is 9 
0.03 0.02 0.03 0.04 0.13 0.24 0.12 
0.03 0.02 0.03 0.05 0.13 0.24 2 a 
0.03 0.02 0.03 5 0.13 (), 24 2 x 
0.14 0.02 0.04 (2 0.18 0.22 0.11 
0.14 0.02 0.04 () 0.18 0.22 0.11 é 
0.08 0.02 0.06 0.0 0.18 0.11] 0.30 { 
0.08 0.02 0.06 03 0.18 0.11 0.3 (OF 
0.04 0.02 0.01 0.04 0.17 0.1 0.37 (). 2s 
0.04 0.02 0.01 04 0.17 0.1 37 (). 28 ’ 
0.04 0.02 0.01 0.02 0.17 0.1 :7 yo 
0.07 0.07 0.03 0.02 0.24 0.2 0.27 14 
0.07 0.07 0.03 0.02 (). 24 2 27 14 
0.04 0.0 0.01 2 0.24 2 l ( ”) 
0.04 0.07 Ol 03 0.24 2 | ( ) 
( y2Z 0.08 0.0 3 3 0. 1¢ 7 ~ { 7 
4 0.08 0.05 { ; 3 0.1 7 - 
( pA 0.08 0.0 0.03 l 07 ( . 
0.0 0.09 0.07 0.01 { 0.1¢ 4 On 9 
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FIGURE 1.—PROFILE OF BETA ACTIVITY, AVER- 
AGE MEASUREMENTS OF SURFACE AIR AT 
STATIONS NEAR THE 80th MERIDAN (WEST), 
FIRST QUARTER AND MARCH 1961 
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Atmospheric Levels of Fission Product Gross Beta Activity Collected In Italy 


Division of Biology and Sanitary Protection 
Italian National Committee for Nuclear Energy 


The information listed in table 2 summarizes 
the results of atmospheric fission product gross 
beta measurements made at ground level 
throughout Italy during the third and fourth 
quarters of 1960. Figure 1 illustrates the 
approximate geographic locations of the sam- 
pling stations referred to in table 2, and table 
1 presents their respective coordinates and 
elevations. 


Table 2 was compiled from data that ap- 
peared in Report number B10/03/61 entitled, 
“Data on Environmental Radioactivity, Col- 
lected in Italy (July-December 1960)” issued 
February 1961. 

Similar data for the last two quarters of 
1959 and the first two quarters of 1960 ap- 
peared in Radiological Health Data, Volume II, 
Number 6. 


TaBLe 1.—GROUND LEVEL FISSION PRODUCT GROSS BETA SAMPLING STATIONS-COORDINATES AND 
ELEVATIONS, ITALY 


Elevation 


Station Longitude Latitude meters 

Al 8° 17’ 02” E 40° 38’ 11’ N 21 
Ar " 13° 30’ 53” E 43° 37’ 22” N 105 
Bari lf 2’ 13” E 41° 07° 08" N 4 
Be na 11° 19° 44” E 44° 29’ 12” N 64 
Brin 17 6' 30° E 40° 30’ 30 N | 
Casa i 12° 15’ 58” E 42° 02’ 25” N 154 
( zo Spada 15° 07’ 50” E 36° 41° 04°" N 40 
I " 9° 03’ 15” E 9° 15’ 15” N 18 
Ie i 8° 1901" E 44° 21° 18" N 363 
(ia F oct 13° 50’ 03" E 41° 15° 43°" N ‘ 

: 8° 55’ 21" E 44° 25’ 08" N 364 
I i 8° 37° 3 E 45° 48° 11° N 251 
I ’ 12° 48° 3 E 41° 25’ 39°’ N 6 
I I 10° 18’ 29” E 43° 31 N 3 
Me 15° 33 E 38° 12° 00" N 4 
Milan \ 9° 11° 27" EB 45° 27’ 50” N 123 
Milano “‘] 9° 11’ 27” E 45° 27° 59” N 123 
Milano **( °° 11°27” E 45° 27° 50” N 123 
Monte Cimor ] 4) E 44° 11 N 2173 
Monte Pagar " 11° 02’ 13”. E 46° O8' 3 N 2125 
M Ange t x" E 41° 42’ 28” N 838 


Station Longitude Latitude meter 


Monte Seuro 16° 23’ 30” E 39° 19’ 50”" N 
Monte Terminillo 12° 59’ 06" E 2° 27’ 36° N 
Napoli “‘A”’ 14° 15’ 13” E 40° 50’ 10" N 
Napoli “B”’ 14° 15’ 22” E 40° 50’ 50" N 
Padova 11° 52’ 38” E 45° 24’ 30° N 
Palermo 13° 20’ 56” E 38° 06’ 19°" N 
Pian Rosa 7° 42’ 22” E 45° 56’ 06" N 
Resina 14° 23’ 36” E 40° 49’ 37° N 
Roma 2° 11’ 08” E 41° 49’ 38° N 
Saluggia . 8° Ol’ 25” E 45° 13’ 05" N 
S. Donato Milanese. --. - i a . s — 
5. Giusto , 10° 23’ 32” E 43° 41° 24" N 
5. Piero a Grado sect 10° 20’ 48”. E 43° 40’ 45° N 
Sanremo 7° 49’ 45” E 43° 49°12" N 
Tarvisi 7 a 13° 34’ 58” E 46° 30° 22". N 
Trapat RECT 12° 32’ 00” E 37° 57’ 4 N 
l'rieste 13° 45’ 090" E 45° 38’ 37°" N 
Verbania Pallanza 8° 33’ 06" E 45° 55's25'" N 
Verona Villafranca. 10° 53’ 24” E 45° 23’ 37”" N 
Vigna di Valle 12° 13’ 00” E 42° 04’ 45” N 
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FicuRE 1—SAMPLING STATIONS FOR THE DE- 
TERMINATION OF FISSION BETA RADIOAC- 


TIVITY IN AIR AT GROUND LEVEL 
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TaBLe 2.—FISSION PRODUCT GROSS BETA ACTIVITY IN AIR AT GROUND LEVEL, 196 





Average concentrations in zuc/m* 








Third Fourth Yearly Third I Y 
Station quarter quarter average Statio quarter ] v 
Ee, 5 EE eo 0.09 <0.05 §<0.13 Monte Scuro... 
Wikd dined cndaetbieaicdesswas ean 0.08 0.0 $0.60 Monte Terminillo } 
SELLE EAN COL ee ‘ 0.09 <0.04 *<0.09 || Napoli “A ’ Z ( $ } 
ES RES ee ae mene a 0.11 <0.04 *<0.09 ST . ‘ i 
—___ SS es Ss aN dicbidduiehemel 0.06 0.06 60.09 || Padova... ; ie ue 2 | 
| Ea Ae aE, 0.13 0.04 0.11 || Palermo. .....-- ‘ O.1 
zO Spadaro i Y 0.08 <0.05 35 <0.10 Pian Rosa’.....-. { 5 
ES SES Ree 0.10 0.05 0.17 || Resina } t . } 
Tania... <s FREE RS PEASE 0.03 0.02 0.04 || Roma 5 t 7 
a TOSS , 0.45 0.18 50.28 || Saluggia pene } 
ae eee Se ses = ea 0.08 <0.04 §<0.13 S. Donato Milaness 
ae ee Snes =— en. 0.07 0.03 0.09 5. Giusto ale . t 
OR A ay ES en 2 2 0.42 0.14 0.99 || S. Piero a Grado. 5 
Ee ee sath eae 0.08 0.03 0.06 Sanremo. s 
ER Re ee ee ae eS a 0.11 0.07 0.11 Tarvisio-- 8 
jp | >? ae eS ees 0.07 0.05 0.07 lrapani.. 5 0 
bet aaa Se VE ee SS | 0.08 0.03 60.08 Trieste... . an ‘ t . 

I | Re eee 0.11 0.05 0.10 || Verbania Pallanza- - . _ s i s =) 
BO CD ccnntcccraccotesencoosnwtii 0.11 0.06 0.11 || Verona Villafranca ; 7 0.09 * 0.08 
SS Ae ai 0.06 0.06 || Vigna di Valle 2 l 

Pt edidedusionabwetibisamade 0.07 0.05 0.08 

R . . . 

Based on measurements made in August and September. ‘Based on measurements made in February through 
| ] : ‘ 

Based on measurements made in July and September. December 

indicates that at least one month’s data was preceded by 6 Based on measurements made in January through Ju 
ess than sign (<). In these cases, the actual “less than and September through December. 

ie’ was used for the purpose of computing both the quar- 7Based on measurements made in October through 
y and yearly averages. December. 
‘Based on measurements made in August through ’ Based on measurements made in January through Jun 
ember. * Based on measurements made in July through December 
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Canadian Radioactive Fallout Study Program 


Department of National Health and Welfare, 


Dominion of Canada 


As part of its Radioactive Fallout Study 
Program, the Radiation Protection Division, 
Department of National Health and Welfare, 
Dominion of Canada, conducts air and precipi- 
tation sampling programs. 

The nation-wide air sampling program is 
conducted for two main purposes: (1) to pro- 
vide a convenient method for the early detec- 
tion of changes in fission product concentration 
in air and therefore of likely changes in the 
deposition of fission products on the ground, 
and (2) to obtain data to show the day-to-day 
and station-to-station variations. This may be 
useful to meteorologists in a better understand- 
ing of the mechanisms involved in radioactive 
fallout distribution in the atmosphere. 

A more detailed discussion of the sampling 
procedures, methods for analyses and interpre- 
tation of results of the Department’s radio- 
active fallout program is contained in the 
“Annual Report for 1959,” Report Number 
CNHW (RP-3). 


Taste 1.—TOTAL BETA RADIOACTIVITY IN AIR, 
FOURTH QUARTER 1960 


A age concel D I m? 

Station locaior October November December 
Aklavik 0.10 0.18 0.19 
Calgary 0.18 0.19 (0). 24 
Cheehar 0.15 0.1] 0.19 
Coral Ha 0.11 0.18 0.21 
Edmont 0.17 0.22 0.24 
F Chu ll 0.07 0.19 0.18 
Fort Willian 0.19 0.14 0.24 
Fr rictor 0.11 0.12 0.18 
Kapuska 0.17 0.13 0.24 
Mont 0.19 0.16 0.23 
Moosom 0.1 0.16 0.26 
Otta 0). 2 0.20 0.23 
Re 0.1 0.26 0). 28 
Resolute 0.f 0.24 0.24 
Saskator ).17 0.19 0.26 
Shearw 0.17 0.16 0.22 
Torbay 0.11 0.14 0.16 
loronto ( ) 0.19 0.25 
Vancouve 12 0.11 0.14 
Whiteho 0.13 0.19 0.14 
Windsor 0.27 0.23 0.2 
Win 1 0.18 0.20 0.30 
Yellowk 1 0.23 0.24 





Radiological Health Data, Volume II, Num- 
bers 1 and 4 presented data on total beta ac- 
tivity in air and precipitation for the periods 
July 1959-June 1960 and the third quarter of 
1960 respectively. With the permission of the 
Department of National Health and Welfare, 
Dominion of Canada, similar data are pre- 
sented in tables 1, 2, and 3 for the fourth 
quarter of 1960. 


Taste 2.—MONTHLY AVERAGE FISSION PRODUCT 
CONCENTRATION IN AIR, FOURTH QUARTER 1960 


Average concentrations in dpm/m# 


Number of sta- Minimum Maximum 

Month tions operating average iverage Overall 

50° of the time all stations ill stations average 
O r 22 0.07 0.27 
Nov I ee 0.11 0.24 
Dece el 22 0.14 0.3 


TaBLeE 3.—TOTAL BETA RADIOACTIVITY IN 
PRECIPITATION, FOURTH QUARTER 1960 


October November Decen 


puuc/liter | inches | wuc/liter inches | uyc/liter 


Aklavik 9.1 1.49 4.6 3.80 6.1 
Calgary 31.9 0.78 4.7 0.50 31 
Chatha 10.¢ 3.55 12.2 4.26 10.7 $ 
Coral Harbour 42.6 0.85 1.6 1.31 242.2 
Edmonton. .-.-._-- 27.4 1.66 47.1 0.69 22.8 l 
Fredericton : 22.8 3.41 12.1 ). 34 15.2 
Fort Churchill_--- 21.3 2.26 8.2 2.18 47.1 
Fort Williams_ ~~. 25.8 3.18 4.4 2.00 74 { 
Goose Bay. — 13.7 2.82 3.7 1.84 12.2 2.02 
Kapuskasing - -- 18.2 2.93 12.2 3.51 12.2 1.8 
Montreal........ 10.¢ 4.54 24.4 3.46 9.1 4.77 
Moosonee ae 7.6 2.67 6.1 4.68 24.3 1.28 
Ottawa 7" 13.7 2.95 21.3 2.17 25.9 63 
Regina . trace 3.0 0.54 98.8 0.31 
Resolute : ee N8! ae NS ” NS 
Saskatoon : 63.8 0.24 53.2 0.43 85.1 0.5 
Shearwater 35.0 2.20 36.5 2.17 16.7 
Tor 1) - = 6.1 7.21 7.6 5.16 10.6 2 
Toronto 38.0 2.40 | 22.8 2.91 74.5 7 
Vancouver_.-_-.- 12.1 8.20 15.2 5.55 9.1 42 
Whitehorse... 48.6 0.98 173.3 0.43 19.8 ).47 
Windsor --. 35.0 1.61 28.9 1.17 18.3 71 
Winnipeg . 22.8 1.84 123.6 0.48 10.6 
Yellowknife. _- 16.7 2.59 13.7 1.86 10.6 

A verage 24.2 ‘ 31.8 Perea Pes 40.1 








1 NS—No sample, 
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Survey of Radioactivity In Food 
Food and Drug Administration 
The Food and Drug Administration conducts 
a continuing surveillance to determine the con- 
centrations of certain radionuclides in a 
variety of different food items, domestic and 
foreign. Radiological Health Data, Volume II, 
Number 1 presented data on the gross beta 
radioactivity in foods. Table 1 presents some 
neh TaBLE 1.—RADIOANALYSES OF SELECTED RAW 
AGRICULTURAL PRODUCTS HARVESTED 
IN 1960 
4 38 [Concentrations in uuc/kg original material } 
52 icntGie a _ 
3.91 Area 
0.75 Raw agricultural ee ________| Strontium- Cesium- 
0.4 product 90 137 
2.02 County State 
1.» —E——— — ~ -_ = — —E 
1.77 
1.28 rr ...| Fannin Ga. 25 <5 
1.63 rer ._.| Fannin Ga. 6 291 
0.31 _ EE Barton Ga. 17 25 
NS eS Accomack Va. 3 <6 
0.54 _ aaa Accomack Va. 46 120 
, 18 ee Clinton Ohio 13 80 
5 93 aa Clinton Ohio 3 <6 
0.77 aera Clinton Ohio 50) 24 
2 . ae socccenn| CHRtOD Ohio 50 20 
0.47 eT Taylor & Texas 7 25 
0.71 s Callahan 
5 WU iatitin tite aia ..| Placer & Calif. oe ee 
0.72 Sacramento 
a San Joaquin Calif. SS | See 
SE Johnson Kansas 18 
Mi ihieiidebnnshes -| Walla Walla | Wash. 3 








SECTION Il. — FOOD, OTHER THAN MILK 





partial results on bulk food commodities col- 
lected from 12 major growing areas, table 2, 
the preliminary results of a survey of baby 
foods, and table 3, some results on spot check- 
ing of fruits and vegetables and other items. 
These samples were collected by representa- 
tives of Food and Drug Administration Dis- 
tricts. 


TABLE 2.—RADIOANALYSES FOR STRONTIUM-90 IN 


SELECTED BABY FOODS 


( n uuc/kg original mater 
‘ row 8) ~ l- 

Product I 4) 
Strained peaches Stanislaus, Calif, 1960 0.1 
Strained peaches , Calif 1960) 0.2 
Strained peaches Berrien, Mict Aug. 19 1.2 
Strained plums Calif Sept. 1 7 
Strained pears Berrien, Mic! Aug 
Strained apricots w/tap-| Contra Costa, Calif. Jt 2 

ioca. 
Strained creamed spin- | Muskegan, Mich. M l, 196 11.( 
ach 
Strained peas Saginaw & Mecasta J 8 
Micl 

Strained squash Henderson, N.¢ Au ty 18.0 
seef & b. broth St. Paul, Minr Apr. 13, 19 1.4 
Veal & vy. broth... St. Paul, Minn Apr. 7, 196 ).8 
Oat flour - - i Cedar Rapids, Iowa July 196 1] 
Soya flour. Chicago, I July 196 25. 
Wheat germ... Minneapolis, Minn J ( 46.( 


Denotes processing 10¢ 








Taste 3.—RADIOANALYSES FOR STRONTIUM-90 IN 
FRUITS, VEGETABLES AND MISCELLANEOUS ITEMS 


Concentrations in uuc/kg original 


Product 


Fresh tomatoes 
Fresh tor 
Fresh tomatoes i 
Fresh tomatoes 
Fresh tomatoes 


natoes 





Fresh tomatoes 
Canned tomatoes 
Fresh peaches... - 
Canned peaches 
Dried peaches _ 
Fresh wax beans 
Canned green beans.. 
Lettuce . wens 
Asparagus 
Canned tuna fish 
Canned tuna fish -. 
Cheddar cheese : 
Lawn grass (6 lbs col- 
lected from area 15’ 
x 60’ . 





Are 


Morgan 
Roanoke 
Miami 
Wicomico 
Northumber- 
land 
Westmorland 
Roanoke 
Rappahanock 
Rappahanock 
Santa Clara 
Dorchester 
Erie 
Steuben 


Erie 
Montgomery 


a 


State or 
country 


Ohio 
Md. 


ZZZeZ0N<4S<SS 


material } 


Date 
harvested or 
processed 


Se pt. 1, 1960 
Aug. 31, 1960 
Sept. 8, 1960 
Sept. 1, 1960 
Aug. 25, 1960 


Aug. 25, 1960 
Aug. 31, 1960 
Aug. 20, 1960 
Aug. 20, 1960 
1960 


Sept. 7, 1960 
Sept. 12, 1960 
Sept. 13, 1960 
1960 
1959? 
1960? 


Sept. 13. 1960 
July 18, 1960 


Stron- 


tlum-¥v0 


> > to te 


0 


50 
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Milk Monitoring Program 


Division of Radiological Health, Public Health Service 


There are two Public Health Service Milk 
Monitoring Programs. The original network 
consisted of five milkshed sampling stations. 
It was later expanded to twelve stations, nine 
of which are still active. Raw milk is spot 
sampled at these stations. During 1960 a proc- 
essed milk sampling program of 60 stations 
was established. Since the sampling proced- 
ures for the raw milk sampling stations and 
the processed milk area sampling stations are 
different, they are described and reported sepa- 
rately. The Public Health Service Robert A. 
Taft Sanitary Engineering Center, Cincinnati, 
Ohio, continues to conduct the analyses for the 
original network stations; the Public Health 
Service Southeastern Radiological Health Lab- 
oratory at Montgomery, Alabama, and the 
Southwestern Radiological Health Laboratory 
at Las Vegas, Nevada, provide analytical 
services for the new program. 


The purposes of the two sampling programs 
are not the same. The original network was 
established to develop sampling and radio- 
chemical analytical proficiencies under condi- 
tions which would remain similar over a period 
of time in regard to the source of milk. During 
the operation of this program it became appar- 
ent that a broader sampling program, more 
directly related to the milk consumed by the 
population, was necessary. The Public Health 


SECTION Ii. — MILK 





Service, Department of Health, Education, and 
Welfare, acted to provide facilities for this 
change. This resulted in the transition from 
the program of sampling raw milk, collected 
from milksheds of limited size, to a sampling 
program designed to be representative of the 
processed milk consumed in a given munici- 
pality. 

In some instances, the newly designated 
stations are the same as those which were re- 
ported originally. The establishment of the 
new processed milk area sampling stations does 
not preclude the need for further raw milk 
sampling from the selected milkshed serving 
the same city. It is important that both net- 
works be in operation for a sufficient period of 
time to provide an overlap for the purpose of 
comparative study. 

Because of the different sources of these 
samples, changes in the method of collecting 
samples, and the utilization of different labora- 
tory techniques, differences were anticipated 
in the amounts of radioactivity found in the 
milk under the two programs. For this reason, 
an investigation to determine the comparabil- 
ity of the two programs was begun in January 
1961. This investigation covers many factors 
including laboratory methodology and collec- 
tion methods. Until this study has been com- 
pleted and additional experience has been 














Sree eee 





gained under the new program, no valid inter- 
pretation can be made of any differences of 
radioactivity in milk samples collected under 
the two systems. 


Publication of the data from each program 
will normally follow about four months after 
sample collection because of the time required 
for shipment, processing, decay product build- 
up, compilation of the data, and clearance and 
publication procedures. 


Raw Milk Sampling Stations 


The initial purpose of establishing this net- 
work was in keeping with the normal and 
continuing program of the Public Health 
Service to determine trends in our changing 
environment with respect to measuring the 
amounts of radioactivity in water, air, milk, 
and other foods. Milk was the food chosen 
for initial testing because it is among the most 
important components of the diet and is avail- 
able at all seasons of the year and in all cli- 
mates. A primary objective of the project 
was to develop effective collection systems and 
radiochemical analysis procedures which would 
make them more suitable for larger scale pro- 
grams. 

The criteria on which the selection of the 
original sampling stations was based appeared 
in the discussion sections of all Volume I issues 
of Radiological Health Data. 


One-gallon raw milk samples are collected 
from a dairy company once each month and 
forwarded by air parcel post to the Robert A. 
Taft Sanitary Engineering Center for radio- 
nuclide analyses. These samples represent 
between 2,000- and 90,000-gallon lots. The 
concentration of iodine-131, barium-140, and 
cesium-137 are currently being measured by 
gamma scintillation spectroscopy. Total radi- 
ostrontium and strontium-90 are determined 
following radiochemical separations. The 
amount of strontium-90 is calculated by meas- 
uring the buildup of the strontium-90 daughter 
decay product, yttrium-90, over a two-week 
period. Measurements are made in a low back- 
ground anticoincidence beta counter. The total 
radioactive strontium is counted in a shielded 
internal proportional counter. The difference 
between the total strontium and strontium-90 





is reported as strontium-89. Stable calcium is 
also determined. 

The April through September 1960 issues of 
Radiological Health Data list references for 
technical descriptions of analytical procedures. 

Tables 1 through 6 present quarterly aver- 
ages for each radioisotope and stable calcium 
for 1957-1960, and the first quarter of 1961. 
Data for March 1961 are also included. 


Processed Milk Area Sampling Stations 


The processed milk surveillance program 
will provide additional information on levels of 
radioactivity in milk consumed by the public. 
The new stations have been established in co- 
operation with State and local health and milk 
sanitation agencies. Each city has been se- 
lected to provide adequate coverage with re- 
spect to production areas and the consuming 
population. The emphases on this expanded 
sampling and radioassay program are: 


1. to measure the levels of radioactivity of 
the milk consumed by the public in vari- 
ous regions of the country by obtaining 
samples of pasteurized and homogenized 
milk at the processing plant, and 

2. to provide one sampling point within each 
State with additional points when indi- 
cated by widely varying conditions of the 
milk supply or the need to provide cover- 
age of large population groups. 


The new network was designed to sample 
processed milk rather than the raw product. 
The sampling procedure was developed to pro- 
vide a sample from one day’s sales per month 
in a community which would be as representa- 
tive of the total supply as can be achieved 
under practical conditions. Each sample is a 
composite of those plants supplying not less 
than 90 percent of a city’s milk supply. The 
contribution from each plant to the total sam- 
ple is approximately proportional to the volume 
of milk sold. 

The samples from the new stations are col- 
lected with the assistance of the various State 
and local health and milk sanitation agencies 
and are shipped for analyses to either the 
Southwestern or Southeastern Radiological 
Health Laboratory. The Southeastern Radio- 
logical Health Laboratory processes samples 
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and the 


sippl, 


from the 30 states generally east of the Missis- 
Southwestern Radiological 


Health Laboratory processes samples from the 


western states. 
of these stations. 


Figure 1 shows the locations 


At the present time radioassays for Sr, 
Cs 137, Sr °°, Ba **° and I 131 are being per- 


formed. 


The latter three radionuclides are 


not presently found in milk by the current 


methods of detection. 


TABLE 1. 


The lower level of de- 


tection for Sr * is 5 yyc/liter, and Ba’ and 
I +1, 10 uuc/liter. 
cern to public health agencies will be included 
for assay as necessary for a more complete 
monitoring of the milk supply. 





Other radionuclides of con- 


Tables 7, 8, and 9 present quarterly averages 


for strontium-90, cesium-137, and stable cal- 
cium, respectively, for 1960 and the first quar- 
ter of 1961. 
included. 


Data for March 1961 are also 


TABULATION OF RESULTS, STRONTIUM-90 DETERMINATIONS, RAW MILK SAMPLING STATIONS, 
1957-1961 


[Concentrations in upyc/liter] 





1957 | 1958 





| 
Area 

|} 2nd 3rd 4th ist 2nd 3rd 

qtr qtr | qtr qtr qtr qtr 
SE ee a a ee 14 12 
REESE (ME SE Ee aR 2 4 
oO” "hdl Se aa a a Ae 8 
So EE: 6 5 7 4 i) 10 
Fargo, N.D.— 

Moorehead, Minn.........|....-.- a 5 14 
ft 5 7 5 5 6 6 
EE EEE LEE LIE ES PEST OT epee adtetiaaes Rated 
Sacramento, Calif.......... 26 2 5 5 7 5 
Salt Lake City, Utah.....-- 26 4 4 3 5 5 
SS eS ee eee 28 
A a a ae TEs, een ee ee Sener 

oe §° § | re 212 s y ~ 12 16 
Network average..........- 7 5 6 5 y y 


1959 1960 1961 
ist 2nd 3rd 4th Ist 2nd 3rd 4th ist 
qtr qtr qtr qtr qtr qtr qtr qtr qtr March 
12 21 15 14 17 16 13 12 13 il 
6 7 4 5 6 4 3 4 4 4 
6 ll ¥ y y 12 8 s t s 
12 17 10 12 12 1] 9 8 8 8 
12 16 15 14 ae 8 
7 ll 10 ] 10 11 y 5 } 7 
14 4 2 3 4 3 2 
5 7 3 5 3 4 4 2 5 3 
4 4 7 6 s s 1 4 2 
+] 18 10 12 13 16 ) 7 7 8 
16 6 23 3 4 
20 28 17 24 20 22 f 4 13 13 
i) 13 y 10 10 ll 8 ~ 8 7 





' Average based on one month. 
Average based on two months. 


TaBLE 2.—TABULATION OF RESULTS, STRONTIUM-89 DETERMINATIONS, RAW MILK SAMPLING STATIONS 
1957-1961 


{Concentrations in uuc/liter] 








1957 1958 
Area 

2nd 3rd 4th | Ist 2nd 3rd 
qtr qtr qtr qtr qtr qtr 
Atlanta, Ga... a ee oe 35 75 
ee TE eke ara 125 30 
Chicago, Il ey ee ' TEE [ROE EE an 70 
Cmnemmete, ©. 6. ecccccose 75 65 <5 65 130 

Fargo, N.D.— 
TE | SEA Laas eee 1 80 110 


New York, N.Y.........---|..-.-- 2 80 55 <5 30 65 
Overton, Nev : . 

Sacramento, Calif. .......- _— 15 ‘ ‘ 

Salt Lake City, Utah.......|......- 2 65 45 5 30 40 
Spokane, Wash.._......._-- 55 


a rey epee) (keer ee 5 
St. George, Utah_.._.___. as = i 
St. Louis, Mo......... 160 80 20 90 285 
Network average........__.|____-- 80 50 5 50 90 





ist 2nd 3rd 4th ist 2nd 3rd 


| l 
qtr qtr qtr qtr qtr qtr ] ] qt Ma 
75 90 l <5 
45 45 ) <5 
ro 30 10 <5 
20 40) 10 <5 < 
2 2 20 <5 } 
5 20 10 <5 < 
30 25 < <5 
5 v1 5 <5 < 
l A) 20 <5 
15 <5 <5 
5 125 l 5 c 
30 40) 10 E 





' Average based on one month. 
* Average based on two months. 
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TABLE 3. 


1957-1961 


{Concentrations in upyc/liter) 








TABULATION OF RESULTS, CESIUM-137 DETERMINATIONS, RAW MILK SAMPLING STATIONS, 















































1957 1958 1959 | 1960 1961 
Area —— a oe i wr jas | | | : 
2nd 3rd 4th ist 2nd 8rd 4th lst 2nd 3rd | 4th | Ist | 2nd 3rd 4th | Ist 
qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr | Mar 
Atlanta, Ga.........-- ee I ee ee ae ae 1120| 100/ 70| 85| 120| 90 45) @| 45| 25 15 25 30 
0 i es SA, A Ee eta 170 50 40 | 50 65 50 20 | 30 | 20 10 5 10 15 
2 Se a ee ae Se ae ee ee 90 65 | 65 70 60 35 | 40 | 40 20 15 20 y 
Cincinnati, O.... 230 45 40 55 60 80 60 | 60 70 40 | 30 40 | 20 15 15 15 25 
Fargo, N.D. | | 
Moorehead, Minn.........}......./_.-- Renee, Meee 1110 120 65 65 75 65 | 45 SS, teeter. Lewes Peng ts 
PEO TONE. Das. E cceccecacecs 235 45 45 40 50 80 | 60 65 | 65 55 30 45 35 10 15 20 2 
oe EE EE NS, A IPE ENN ee 130 | 35 40 15 | 20 10 J | a Saree ie 
Sacramento, Calif . 235 55 40 | 5 80 65 45 45 | 60 55 15 | 15 10 5 10 10 20 
Salt Lake City, Utah 240 50 45 60 55 5 35 35 | 50 40 35 | 45 | 40 15 10 10 20 
OS a Se, ee ee Se nea 285 7 75 85 60 60 | 55 | 45 | 25 20 15 y| 
St. George, Utah... nee fe ot eee Roem 35 45 230 15 | Ee ee eS ee 
St. Louis, Mo.......-.- 245 55 50 45 85 125 40 sO 120 80 40 | 40 35 | 20 20 5 3 
Network average. 35 50 45 50 80 85 60 60 70 60 | 30 | 40 | 30 | 15 15 15 | 
1 Average based on one month. 
2 Average based on two months. 
TaBLe 4.—TABULATION OF RESULTS, IODINE-131 DETERMINATIONS, RAW MILK SAMPLING STATIONS, 
1957-1961 
{Concentrations in pyuc/liter] 
_ _ ) oe 
1957 1958 1959 | 1960 1961 
\ rea il . os | a [ . t. 2 yaa T. fe 4 2oe9 | | * i 
2nd | 3rd | 4th | ist | 2nd | 3rd | 4th | Ist | 2nd | 3rd | 4th | ist | 2nd | 3rd | 4th | Ist 
qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr | March 
' ' | | 
i a eee See nee, eee) MRR 1<10 40 20 <10 <10 <10 <10| <10| <10| <10| <10} <10 <1 
a Se eee See en See eenee 1<10 30 80 <10 <10 <10 <10; <10 <10; <10 <10 | <10 <1 
Chicago, Ill AS PE RAE eae 60 30 <10 <10 <10 <10 |} <10 <10 <10 <10 <10 <1 
Cincinnati, O 1370 | 2330 110 <10 10 50 70 <10 <10 <10 <10| <10| <10 <10 <10 <10 <1 
Fargo, N.D. | 
Moorhead, Minn F a on nae ek 60 40 <10 | <10 <10 LL 8 er a a ee 
New York, N.Y 140 | 2175 175 | <10 30 50 | 40 <10 <10;}; <10| <10| <10} <10 <10 <10 <10 <i 
Overton, Nev rae UE! Rea Rre Face, Barrie, Ee att Ses 1<10 <10 <10;} <10; <10 > @ th | | Pe Soe 
Sacramento, Calif 250 <10 <10 <10 80 30 | 10 <10 <10; <10/; <10 <10 <10 |; <10 <10 <10 <! 
Salt Lake City, Utah 1440 | 2470 350 10 10 80 20 <10 <10| <10;} <10/ <10 <10 <10 <10 <10 <i 
Spokane, Wash SEE RPE Mees: eee, Serene 240 35 <10 <10 <10; <10} <10 <10 <10 <10 <10 <1 
St. George, Utah —_— : . ae ae needanae - 1<10 | 2 <10 <10 <10 th eee a eee 
St. Louis, Mo 1 410 590 290 <10 30 235 | 60 <10 <10 <10 <10 <10 <10 |; <10 <10 <10 <i 
Network average 300 310 185 <10 35 85 40 <10 <10 <10 <10 <10 <10 <10 <10; <10 <i 
1 Average based on one month. 
2 Average based on two months. 
TaB.Le 5._-TABULATION OF RESULTS, BARIUM-140 DETERMINATIONS, RAW MILK SAMPLING STATIONS 
1957-1961 
[Concentrations in uyc/liter} 
1957 1958 1959 1960 1961 
Area a s “i an a gap ly aethee i: ——— 
2nd 3rd 4th Ist | 2nd 3rd 4th ist 2nd 3rd 4th ist 2nd 3rd 4th Ist 
qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr qtr | Mare 
SE ae, meee, Lannea! Sewage Pees meme 1<10 | 20; <10 | 20 <10 <10 <10| <10/} <10 <10 <10 <i0 <i 
EES SG. aS, ee Se 1<10)} <10 20 <10 <10; <10;} <10} <10/} <10 <10 <10 <10 <1 
Chicago, Il Ee ee en a ee Ce : 20 <10 <10 <10 <10 <10 <10 <10 |) <10 <10 <10 <!l 
Cincinnati, O-_. 2110 30 <10 20 70 <10 <10 <10 <10| <10| <10 <10 <10 <10 <10 <1 
Fargo, N.D. | 
I ee: ee ae ee, Se 120 40) 20 <10 <10 <10 et? Gee tesncdsshecuas ee hee 
New York, N.Y-....-..-. 100 50 <10 <10 | 30 | 20 <10; <10|} <10 <10} <10 <10 <10 <10 <10 ! 
Overton, Nev ROR SD He Sheet Fee a ee a Se Ne ca, Soeeee: 1 <10 <10 <10} <10/| <10 <10 |! <10 |_- eee 
Sacramento, Calif aii , 20 40 <10 10 <10 <10 <10 <10 <10| <10 <10; <10 <10 <10 <10 <! 
Salt Lake City, Utah... 170 110 50 | <10 10 2] <10!| <10| <10| <10| <10|} <10| <10| <10| <10} <10 <1 
EN IERIE KEES SEES FEES, SASS, UE Sa 210 20 <10 <10; <10; <10 <10; <10 <10 <10 <10 <1 
St. George, Utah-. - Sane née nail 1<10 <10 }?7<10; <10 i ee i | 
St. Louis, Mo 190 240 50 <10 40 130 30 <10 <10 <10 <10 <10 <10 <10 <10 <10 <1 
Network average....... 80 120 40 <10 10 35 10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <1 
1 Average based on one month. 
? Average based on two months. 
352 








aw 
















TaBLe 6.—TABULATION OF RESULTS, STABLE CALCIUM DETERMINATIONS, RAW MILK SAMPLING 
STATIONS, 1957-1961 








{Concentrations in uyc/liter] 








1957 1958 1959 1960 1961 





Area | l | : om yan 




















; | 
| 2nd | 3rd | 4th | ist | 2nd | 3rd | 4th | ist | 2nd | 3rd | 4th | ist | 2nd | ard | 4th | ist 
| qtr qtr | qtr qtr qtr qtr qtr qtr qtr qtr qtr | qtr qtr qtr qtr ytr | March 
| 

— en ee ee , | ‘ 
Atlanta, Ga................ ae ee Sees Lee 11.16 | 2.17] 1.21] 1.24] 1.23] 1.14] 1.11] 1.16] 1.10] 1.00] 1.19] 1.18 1.15 
a Seca sitet = as 11.12 1.14) 1.17 1.18 1.04 1.08 1.09 1.14 1.06 1.06 1.17 1.16 1.12 
("SCS EReREIRRREKS Dapenniadieeeena eb aeeS white Rawat | 2.42] 2.22] 2.11} 1.14] 1.06| 1.00] 1.08] 1.12] 1.05! 1.1 1.17 1.15 
Cincinnati, O............... }22.15) 1.15] 1.19) 1.14] 2.18) 2.2] 1.16) 1.15] 1.16) 1.1] 1.12] 1.08] 1.19] 1.04! 1.22] 1.21 1.18 
Fargo, N.D.— | | 

Moorehead, Minn......... a Sow Se eee 124.11} 2.13} 2.18) 1.13] 1.15] 2.41 | 1.08 | 11.22 |____- 
New York, N.Y............ |? 1.03 | 1.08) 1.11 } 1.09} 1.07] 1.11} 1.12] 1.00] 1.13] 1.03] 1.06] 1.07] 1.12] 1.05] 1.15 | 1.11 1.11 
Overton, Nev.............. TR Hida Ty iis eae ihn Is 121.10 | 1.08] 1.04] 1.09] 1.09! 1.11 | 10.98 
Sacramento, Calif.......... 121.11 | 1.10 | 1.15) 1.15) 1.14) Lt) 1.13 1 1.15] 1.14] 1.08] 1.00] 1.09] 1.12] 1.00] 1.21 | 1.19 1.19 
Salt Lake City, Utah...._.. }?2.12] 2.12] 2.17) 1.14] 1.138] 2.13) 1.17) 1.16) 1.12] 1.08) Lan} Lil] 1.00] 1.05] 1.20] 1 1.23 
——. inonnianpe Tiago earpers eri Repel. Naess 21.17 | 1.22} 1.28] 1.17] 1.16] 1.12] 1.15] 1.07] 1.00] 1.21) 1.22 1.18 
St. George, Utah...-....... bers-ag | raae ent atta ened en ice }41.16 | 1.12 |21.06 | 1.08] 1.08 |... 
St. Louis, Mo-......... asain 171.20] 1.20 1.29 | 1.30 1.24) 1.25 | 1.28) 1.28) 1.27) 1.19) 1.27) 1.30] 117) Li} 1.29) 1.26 1.24 
Network average..........- | 1.12 | 1.12 | 1.18 | 1.16 | 1.15 | 1.14 | 1.18 | 1.17 | 1.15] 1.10] 1.11] 1.13] 1.12 | 1.05 | 1.20] 1.19 1.17 
| | | } 





1 Average based on one month. 
2 Average based on two months. 


FIGURE 1.—PROCESSED MILK AREA SAMPLING STATIONS 
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Albuquerque 
Atlanta, Ga 
Austin, Tex 
Baltimore 
Boston, Mass 
Buffalo, N.Y --.--. 
Burlington, Vt 
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TABLE 7. 


N.Mex 


Md.. 


harleston, S.C_..--. 
‘harleston, W.Va- 
harlotte, N.C..--- 
‘hattanooga, Tenn. 
‘hicago, Ill. sine 
‘incinnati, Ohio... 
‘leveland, Ohio... 
Dallas, Tex a 
Denver, Colo-. 
Des Moines, lowa 
Detroit, Mich 


Grand Rapids, Mich...-.|_- 


Hartford, Conn... 
Helena, Mont 7 
Honolulu, Hawaii 
Idaho Falls, Idaho-.. 
Indianapolis, Ind 


Jackson, Miss. - 


Kansas City, Mo-- 
Laramie, Wyo 

Las Vegas, Nev... 
Little Rock, Ark 
Louisville, Ky 
Manchester, N.H-. 


SUMMARY OF RESULT 


First 


[Average concentrations in uyc/liter] 


‘8, STRONTIUM-90 DETERMINATIONS, PROCESSED MILK AREA 
SAMPLING STATIONS, 1960-1961 

















1960 1961 
Second | Third | Fourth! First 

quarter| quarter) quarter) quarter) quarter) March 
3 5 4 4 5 4 
‘ 211 i) 7 6 
2 2 2 2 2 
— 27 8 6 6 
116 12 10 s 7 

65 7 18 26 (3 
10 y 7 y ) 
‘ 210 ll 8 10 
Y 10 s 5 6 
er 14 12 11 9 s 
A eee ii] 10 . 6 

Sblosccecns 7 5 26 (3) 
rm ; y 7 | 7 7 
ican » 7 6 6 
18 6 6 5 6 
. = 5 7 6 8 
18 7 28 7 ~ 
7 7 6 6 
nes 8 7 7 6 
i) 8 9 7 s 
1g 6 6 4 2 
3 | i 4 4 3 
4 7 5 | 5 5 5 
* 6 6 7 | 8 
pag heanibent 212 11 10 | 8 
ae: 8 7 | 8 7 | 7 
6 5 5 5 | 6 
13 3 2 3 3 5 
ee 213 | 213 | 13 14 
” 7 10 y 7 | 6 
13 ll 9 | 8 | ~ 


1960 





First 


Second | Third 





Memphis, Tenn 
Milwaukee, Wis 


Minneapolis, Minn 





gl Re eee Oe 


kh 5 a Bi 
OS EE ae Heeaereeeece 
Obpememes Oley, ORR. 2c) ccncncclcccccncs 
| ES a ee 
Palmer, Alaska. -.-.-......- 15 8 | 
PreGene, PG...<cecccleces een 10 | 
lO Se a, eee 
..DW!W!UlU,d.l— Oe 15 
,.. . se eee 115 
, .. i, ae paper us 11 
Providence, R.I.......---|- ee 118 
SS a Pe Se 
Salt Lake City, Utah-.-- 18 7 
San Francisco, Calif......|.....-.-.- 18 | 
SSS rE SS ae 
Se aa 4 
I, SPD...ncccctsanmiensennes 10 
 ) 4 Saar ee eee 
Sh i ees ee 7 
3 a SS 
| i? a See 110 
SED. DRA) wdocinctaanasdechdebeated 
oO eee eee 7 
Wilmington, Del. ........}.<<<o<-- 110 
Network average.._--..-- ee 9 


CO AWA OOS Oe Ore 


@ 


Fourth 
quarter quarter) quarter) quarter) quarter) March 


_ 
Oe RAN QNOOHAAS 


— 


< 


DD AIDA & ror © 


ao 


@ @ 





First 





1 Average based on one month. 
2? Average based on two months. 


§ Sample lost. 


TABLE 8. 


STATIONS, 1960-1961 


[Average concentrations in uyc/liter) 


SUMMARY OF RESULTS, CESIUM-137 DETERMINATIONS, PROCESSED MILK AREA SAMPLING 





Area 





Albuquerque, N.Mex 
Atlanta, Ga 
Austin, Tex oo 
Baltimore, Md-. 
Boston, Mass 
Buffalo, N.Y 
Burlington, Vt 
Charleston, 8.C 
Charleston, W.Va 
Charlotte, N.C 
Chattanooga, Tenn 
( 

( 


‘hicago, Il. 
‘incinnati, Ohio. 
Cleveland, Ohio 
Dallas, Tex 
Denver, Colo 


Des Moines, Iowa... .- 


Detroit, Mich. 


Grand Rapids, Mich. - 


Hartford, Conn... 
Helena, Mont... 
Honolulu, Hawaii 
Idaho Falls, Idaho. 
Indianapolis, Ind... 
Jackson, Miss 
Kansas City, Mo 
Laramie, Wyo... 
Las Vegas, Nev 
Little Rock, Ark 
Louisville, Ky--.. 
Manchester, N.H 


1960 


1961 





First 


| 





| 
| Second} Third | Fourth; First 
quarter; quarter! quarter 


quarter; quarter) March 


Area 


1960 





First 


} | | 
Second} Third | Fourth) First 
quarter) quarter! quarter, quarter; quarter 





ail 2<5 | 

ae 1 20 | <5 | 

2<5 | 

1 30 15 | 

110 <5 | 

15 | 5 | 

Senet 210 

<5 <5 

EY 1 20 <5 

<5 

<5 | 

aceee Sy 

ee Pe eee <5 | 

1<5 <5 

SR TOT ag 120° 

—— Ne <5 

20 10 

SF 125 

aa Real 1 40 1 40 | 
ae a. J) 

ceesileion <5 

date 2<5 

2 <5 

<5 5 


oi 


| Wilmington, Del 


Memphis, Tenn 


| Philadelphia, Pa 


ESS EE Se: ee 


Minneapolis, Minn 


ll EEE ee ee 


ft eS aa eiibiwne 


Norfolk, Va 


Palmer, Alaska. -- 


Phoenix, Ariz....- 
Pittsburgh, Pa 
Portland, Me__.- 
Portland, Oreg 


Salt Lake City, 


San Francisco, Calif 
| San Juan, P.R 
|| Seattle, Wash 
o || 


Spokane, Wash 
St. Louis, Mo 


Tampa, Fla 


| Syracuse, N.Y 


Oklahoma City, Okla_.-..|-...---- 
a Fee 


Providence, R.I_.......-- Ricddtecdanal 


| Trenton, N.J 
5 || Washington, D.C 


fo eae ae a ae 


140 


<5 





Network average 


8 li 
5 c 
7 } 
s 8 
27 ; 
5 4 
7 ) 
6 7 
2 2 
y 10 
210 ' 
8 9 
vy y 
3 4 
4 5 
3 4 
3 2 
6 f 
6 6 
5 7 
7 t 
6 7 
1961 
March 
<5 “ 
<5 <5 
<5 <5 
10 15 
25 1 
2<5 | 
<5 < 
5 < 
<5 < 
<5 < 
<5 < 
5 
210 : 
10 l 
10 lf 
<5 <5 
5 5 
<5 <5 
<5 <5 
10 <5 
5 <5 
10 10 
<5 <5 
35 A 
<5 <5 
<5 <5 
<5 <i 
<5 <5 
<5 





1 Average based on one month. 
2? Average based on two months. 


§ Sample lost. 
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TABLE 9—SUMMARY OF RESULTS, CALCIUM DETERMINATIONS, PROCESSED MILK AREA SAMPLING 
STATIONS, 


1960-1961 


[Average concentrations in upc/liter) 



































1960 1961 | | 1960 1961 
Area l | Area ae Wwe, Fas ; —s 
3 First | Second| Third | Fourth) First First | Second; Third | Fourth! First 
quarter, quarter; quarter! quarter} quarter) March | quarter| quarter) quarter| quarter) quarter) March 
) (pianos ee ee ee ee ean eee oo a Se ———E 
} | 
7 Albuquerque, N.Mex...../ ! 1.20 1.12 1.04 1.06 1.05 | 0.99 || Memphis, Tenn_- 7 ‘ - 11.22 1.27 1.30 1.26 
0 Ne, ES Se, See a 1.24] 1.21] 1.16 || Milwaukee, Wis 1.11 1.19 1.23 1.28 
5 DE, Milecsustseanespalsaccoseal © Bvae 1.09 | 21.27] 1.26] 1.28 || Minneapolis, Minn - - é 1.00 1.08 1.00 1.01 
) Baltimore, Md.......-..-..|.. ipciiecaiicat 21.08 1.22 1.28 1.22 || New Orleans, La : 1.23 1.28 1.31 1.34 
8 SS ee ee nook = Some 1.13 | 1.22 1.27 | 1.29 || New York, N.Y.-.-.-- . 11.24 1.06 1.19 1.18 1.22 
5 SO SN a ae 11.41 1.12) 1.16 1.18 ) Norfolk, Va a ae 1.16 1.24 1.20 : 
1.22 1.15 1.22 1.23 1.22 || Oklahoma City, Okla....|........ mass 1.15 1.20 1.29 1.32 
4 AO re eee we ach Shae 1.30 1.35 1.38 || Omaha, Nebr---.-- | ER Keke 21.00 1.06 1.05 0.98 
9 a UY A See Seer 1.21 | 21.08 1.23 1.21 1.19 || Palmer, Alaska. - - 11.10; 1.10 1.09 1.07 1.08 1.00 
7 EF + Reciaieed 11.07 1.23 1.29 1.28 1.26 || Philadelphia, Pa_------ : 11.25 1.10 1.22 1.27 1.29 
7 Chattanooga, Tenn......|........].....-.- 11.27 1.31 1.33 1.34 || Phoenix, Ariz.. , 1.00 1.04 1.09 1.01 
2 oe Se eee 1.09 | 1.20] 71.16 (3) Pittsburgh, Pa eat kad 1.24 | 21.17 1.22 1.24 1.26 
10 o Ud U8 SSE ee eee 21.15; 1.20] 1.24 1.24 |} Portland, Me pa me ava 11.22 1.09 1.16 1.20 ’ 
CO Eee ee 1.09 | 1.23 1.21 1.24 || Portland, Oreg — 1.10 1.09 1.18 1.11 1.06 
9 =a ae 11.35 1.19 1.20 1.29 1.28 || Providence, R.1_-_-- 1.29 1.10 1.29 1.26 1.30 
9 A 11.10; 1.18 1.02 1.08 1.03 1.03 || Sacramento, Calif ined ; . 21.05 1.07 1.12 1.06 
Des Moines, Iowa........|....-.-. } 21.10 1.00 | 71.08 1.07 1.10 || Salt Lake City, Utah....| ' 1.20 1.10 1.08 1.07 1.05 1.04 
SS ee Ae 1.13 1.20 1.19 1.20 || San Francisco, Calif... _- ; 11.10 1.07 1.16 1.0 0.99 
4 GRR THONG, BENGM. cccclecscsccclcceccces) * 4.00 1.28 1.24 1.26 || San Juan, P.R-~ ~a 1.12 1.19 1.15 1.23 
2 Hartford, Conn.-......... Smeal 1.21; 1.10 1.28 1.19 1.21 || Seattle, Wash----- again 1.10 1.07 1.10 1.09 1.08 
7 i SS See 11.00 | 1.10 1.09 1.04 | 1.07 || Spokane, Wash-_-- : ‘ 1.05 1.05 1.15 1.12 1.18 
7 Honolulu, Hawaii........|......-.- 1.07 | 1.04 1.09 1.05 | 0.97 || St. Louis, Mo--. <n. eee 21.02 1.07 1.0] 0.98 
. Idaho Falls, Idaho---....- 11.10 | 1.03 1.05; 1.11 1.05 | fol SS a 1.28 1.16 1.23 1.22 1.25 
f Indianapolis, Ind-......-- Ee ee | 1.06; 1.25) 1.26 1.28 || Tampa, Fla_....--- si Aaa He -| 21.24 1.27 1.26 1.22 
5 Jackson, Miss_........... RE: SES: | 271.25] 1.35 1.37 Sh 4 | ee eee ee 1.12 1.31 1.24 1.28 
9 Kansas City, Mo.....-.-.-. SRE 1.10} 1.05| 1.05 1.05 | 0.99 || Washington, D.C..-. * 1.13 1.21 1.23 1.30 
6 Laramie, Wyo...........-. BES 1.10} 1.01] 1.07 1.06 1.02 || Wichita, Kans........-- E slaeiad 1.13 1.03 1.09 1.05 1.00 
7 Las Vegas, Nev.......... 11.10 | 71.15 ; 0.99 1.02 1.03 | 0.97 || WEOOTE, BGR e ccccceccleacece 11.26 1.18 1.22 1.22 1.26 
4 FS eS eee eee Scste aoiiecsaaeti 21.20; 271.21] 1.27 1.22 || -—— —_—— - : 
_ aS as 1.24; 1.11 1.23] 1.21 1.22 || Network average.......-. sanaia 1.15 1.11 1.19 1.18 1.17 
7 Manchester, N.H.........|......-- | 2.31] 2.13] 1.23] 1.2 1.26 
- 1 Average based on one month. 
2 Average based on two months. 
* Sample lost. 
: 
* * . . 
at Strontium-90 In Canadian Dried Milk Products 
The following table presents the results of FicurE 1.—MILK SAMPLING STATIONS IN 
= CANADA 
— strontium-90 determinations in Canadian dried 
<5 : 
<5 milk samples for the months of October, No- 
<5 
15 . . 
~ vember, and December, 1960. This table was 
| 
<5 included in the “Quarterly Report of the Radio- 
<i 
<5 . . 
> Active Fallout Study Program,” dated April 
me 1961, published by the Radiation Protection 
10 _ = ° 
0 Division of the Department of National Health 
<5 
: and Welfare, Ottawa, Canada. Figure 1 illus- 
<5 . 
<5 trates the sampling locations. 
10 ° ° 
= Data for the previous months in 1960 were 
40 ° ° ° ° 
<5 published in Radiological Health Data, Volume 
< 
<5 T 
7 I, Numbers 6 and 9, and Volume II, No. 4. 





hte EIA PN 


TABLE 1. 





{Concentrations in zyc/gm calcium) 


STRONTIUM-90 CONTENT OF CANADIAN DRIED MILK POWDER SAMPLES, FOURTH QUARTER 1960 








Station October | November | December || Station October | November | December 
ES SS Oe ee EN a eo a 13.2 8.0 15.6 ! EE een IIe 11.4 11.6 
NN EOE ‘NS NS I ee el eae 4.7 6.9 
BE EROS 10.4 13.8 CO | ETE, 5.5 7.1 
E. Florenceville 11.4 11.7 a a 9.3 10.7 
Edmonton '. 8.7 7.3 ij). . =e | 10.4 | 10.5 
RE ee a oe ee 2.4 21.2 RR er earn 3.9 5.6 | 
a a a 14.0 13.0 St tt SN Taos cca ntsaputieinbeennenad 6.3 6.6 
London '.. 3.6 4.2 4.7 ||] ———_—— |__| ——c_qq— 
RS a eee 8.3 12.6 8.1 || Average 








‘ Natural strontium determinations made for these stations. All other stations 


? Buttermilk sample. All other samples are skim milk. 
*NS = No milk powder manufactured for the month. 
Samples collected by inspectors of the Marketing Division, Department of Agriculture. 
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were corrected for natural strontium using an average factor of 1.06. 











SECTION IV. — WATER 


National Water Quality Network 


Division of Water Supply and Pollution Control 
Public Health Service 


The National Water Quality Network was 
established under the provision of Section 4(c) 
of Public Law 660, which states “. . . The 
Surgeon General shall. . . collect and dissemi- 
nate basic data... (relating) to water pollu- 
tion and the prevention and control thereof.” 


This Network, operated in cooperation with 
State and local health agencies, was started in 
October 1957. At present, there are 86 sam- 
pling stations located on major waterways used 
for public water supply, propagation of fish 
and wildlife, recreational purposes, and for 
agricultural, industrial, and other uses. Some 
of these stations are on interstate, coastal, and 
International Boundary waters, and waters on 
which activities of the Federal Government 
may have an impact. Ultimately, a total of 250 
to 300 stations will be in operation. A few of 
the more recently established stations have not 
begun to report radioactivity. 


Samples of water are examined for chemical, 
physical, and biological quality insofar as these 
relate to pollution. Samples for some deter- 
minations are taken weekly, others monthly, 
and for some, continuous composite samples 
of 10 to 15 days are obtained. 


Gross alpha and beta measurements are 
made on both suspended and dissolved solids 
in the raw surface water samples. The levels 


of radioactivity associated with dissolved solids 
provide a rough measure of levels which may 
be found in a treated water, where such water 
treatment removes substantially all of the sus- 
pended matter. Naturally-occurring radioac- 
tive substances in the environment are the 
source of essentially all of the alpha activity. 
The contamination of the environment from 
man-made sources is the major contributor to 
the beta activity. It should be noted that with 
the cessation of weapons testing, beta activity 
in most raw waters is generally approaching a 
level attributable solely to natural beta activity. 
Natural beta activity can be two or three times 
the natural alpha activity based on the pres- 
ence of the same nuclides. Some exceptions to 
this are seen, notably the data for the Colum- 
bia River and the Animas River. 

While beta determinations for the first two 
years of the Network operation have been con- 
ducted on each sample weekly, the alpha 
determinations are reported generally on a 
composite sample of more than one week. 
Beginning with samples taken in January 1960, 
beta determinations were performed on com- 
posite samples obtained by combining two 
weekly samples. The alpha data will be re- 
ported on three-month composite samples, with 
14 of the stations being covered each month. 
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All the data reported in table 1 represent the Chief, Division of Radiological Health, PHS, 


average of all information available for the at the Joint Committee on Atomic Energy 
month indicated. Hearings on Fallout from Nuclear Weapons 
Strontium-90 data reported are the results Tests, Vol. 1, May 1959, pages 167-169. 


of determinations on composite samples for a 3. Setter, L. R., Regnier, J. E., and Diephaus, 
three-month period ending in the month shown. _. “Radioactivity of Surface waters in the 


Additional information and data may be ob- United States,” Jour. AWWA 51, 1377 
tained from the following sources: (1959). 
1. “National Water Quality Network Annual 4. Straub, C. P., Setter, L. R., Goldin S., and 
Compilation of Data,” PHS Publication. Hallbach, P. F., “Strontium-90 in Surface 
For sale by the Superintendent of Docu- Waters,” Jour. AWWA 52, 756 (1960). 


ments, U.S. Government Printing Office, 5 getter, L. R., and Baker, S. L., “Radioac- 
Washington 25, D.C. Price $1.50. tivity of Surface Waters in the United 

2. “Report on National Water Quality Control States,” Radiological Health Data, Volume 
Network,” submitted by Dr. F. J. Weber, I, No. 7 (1960). 


FiGuRE 1—NATIONAL WATER QUALITY NETWORK SAMPLING STATIONS 
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TaBLeE 1.—RADIOACTIVITY IN RAW SURFACE WATERS 


[Concentrations in pyc/liter] 





] 

Quarter 
ending 
December 

31, 1960 | 





Station | 
Beta activity Alpha activity 
Strontium- 





Suspended | Dissolved Total Suspended | Dissolved 








Allegheny River: Pittsburgh, Pa 0 
Animas River: Cedar Hill, N. Mex 
Apalachicola River: Chattahoochie, Fla 
Arkansas River: Ponca City, Okla 
Chattahoochie River: 
Atlanta, Ga 
Columbus, Ga 
Colorado River: 
Loma, Colo 
Page, Ariz 
Hoover Dam, Ariz.-Nev 
Parker Dam, Ariz.-Calif 
Yuma, Ariz 
Columbia River: 
Wenatchee, Wash...........---- cKdaiidhiiiianee 


Bonneville Dam, Oreg 
Clatskanie, Oreg 
Delaware River: Martin's Creek, Pa 
Escambia River: 
Century, Fla 
Great Lakes: 
Gary, Ind 
Duluth, Minn 
Milwaukee, 
Hudson River: Poughkeepsie, N.Y 
Illinois River: Peoria, Il 
Kanawha River: Winfield Dam, W.Va 
Klamath River: Copco, Oreg 
Little Miami River: Cincinnati, O 
Mississippi River 
West Memphis, Ark 


New Orleans, La 
Missouri River: 
Williston, N.D 
Bismarck, N.D a 
St. Joseph, Mo-.-..---- eRe Ceoneen Nate ohenin ce 
8t. Louis, Mo 
Ohio River: 
East Liverpool, O 
Wheeling, W. Va 
Cincinnati, Ohio 
Cairo, Il 
Red River, North: Grand Forks, N.D 
Red River, South: Denison, Tex 
Rio Grande River: 
Alamosa, Colo 
El Paso, Tex 
Laredo, Tex 
Brownsville, 
Sabine River: Ruliff, Tex 
St. Clair River: Port Huron, Mich...-..-. aerate RS A 
St. Lawrence River: Massena, N.Y 
Schuylkill River: Philadelphia, Pa 
Savannah River: 
I asl udnsnliggede th eee ‘ 
North Augusta, S.C 
Snake River: Wawawai, Wash 
Susquehanna River: 
I a ele ne i Eee anee” 7 
Conowingo, Md 
Tennessee River: 
Chattanooga, Tenn 
Bridgeport, Ala 
Yellowstone River: Sidney, Mont 





1 Insufficient sample for analysis. 
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Analyses of Cistern Water 


Division of Radiological Health, Public Health Service, 


and U.S. Coast Guard 


Monthly samples of several U.S. Coast Guard 
roof-collected rain water cistern supplies are 
routinely analyzed for beta activity by the 
Robert A. Taft Sanitary Engineering Center, 
Public Health Service, Cincinnati, Ohio. Some 
samples are composited each three months and 
further analyzed for strontium-90 activity. 
Additional data concerning this investigation 


TABLE 1. 





appears in the “Statement on New Data on 
Uptake in Milk, Food and Human Bone,” by 
C. P. Straub, submitted to the Joint Committee 
Hearings on Fallout from Nuclear Weapons, 
May 1959, Volume II, page 990. 

A few of the results presented in table 1 
have appeared previously in Radiological 
Health Data, Volume I, Number 3. 


U.S. COAST GUARD CISTERN WATER SAMPLES, FOURTH QUARTER 1959 


















































| Solids Beta activity 
| an (ppm) (ypsc/liter) 
a 
Location collected | 
| Suspended | Dissolved | Dissolved Total 
—— ——— a | 
el November 6 20 | 46 18 49 
| aa ame CRSA NS TREC TEE SOO SER TIELE A TAL t October 28 8 | 36 14 28 
November 30 14 | 44 25 7 
December 18 | 20 | 22 6 7 
Catanduanes, Panay Island, P.I............-. ees a SRE A CONE ee RR EERO: October 15 12 78 4 4 
NE a a Me eae October 30 2 | 53 36 7 
November 30 17 | 47 20 29 
Se ee ee Een een ee October 19 15 | 101 20 24 
| EE err eh rr er eae October 28 21 | 71 15 15 
December 5 13 | 260 0 22 
December 28 10 | 181 12 12 
oo EE eRe AR October 15 | 21 | 456 51 72 
ee ET Wt hiiinc: Aaebdeasalndindddondbnasadenbskbvukndkwabsbuinanainnianioasmiéaiele | November 4 | 16 | 60 4 4 
December 16! | 38 | 170 | 9 9 
RS SEC an ne RE ne LE a OE EI CREAR fe re eee a REE EN. October 26 | 13 | 51 7 7 
K wajalein, —_N ONAN I ETO NII E I A NEE IRIN ITNS October 15 | 4 48 10 19 
I a October 26 14 | 32 25 33 
December 1 | 20 81 60 63 
December 21 | 7 65 34 41 
a ee | October 31 | 18 | 322 38 43 
| December 2 16 | 165 15 16 
December 29 | 12 | 191 | il il 
CN ET ONT TT EN NEES RE | November 1 | 29 | 73 8 | 9 
| December 10 | 10 | 65 | 4) 4 
ge ee ee ee ee eee REE MONRO N cere te EP November 20 | 16 | 72 16 25 
| December 21 17 | 78 17 | 22 
EE ie eR eS Pe Re EE ae TS oe em a RE ee EN PIE October 27 | 14 | 96 39 47 
| December 3 | 10 74 33 | 37 
December 28 | 11 | 64 43 60 
a a ee October 8 | 16 | 224 24 27 
! 3,200 gallons purchased water added. 
TaBLe 2.—U.8. COAST GUARD CISTERN WATER SAMPLES, FIRST QUARTER, 1960 
Solids | Beta activity 
| (ppm) (sspac/liter) 
Date | 
Location collected | | 
| anaes Dissolved | Dissolved Total 
ee SO | | 
i ee | January 1 | 10 72 | 18 | 21 
February 1 | 8 50 15 | 15 
| March 4 16 132 26 | 26 
Sk ee Leen ee ee ee ee ae Fase ew wR ee: 2 | January 20 | 28 30 | 9 9 
February 29 | 11 42 | 25 | 7 
March 21 | 18 | 33 | 32 40 
SR ne Ree eee Nee ee Re, ee ae eee rhe Ree Re A Me TT | February 2 | 13 7 31 | 40 
Se ERC ION RE TE | January 22! 26 | 75 | 5 5 
; | February 25 | 19 | 268 | 4) 4 
I a a a eh 1 ee a | January 6 15 | 140 | 7 | 7 
February 1?) 19 | 136 4 | 5 
, March 21 | 16 | 66 | 9 | 11 
Ne NG Wath viacck icin sisnsssscisivapuscsicesinhdaecicies cathe edliaedik een ealeelientaiaeaidnaidiel January 20 29 | 122 | 36 | 45 
March 18 | 2 | 139 50 80 
RS I ER ee He ae TEN EN RE ETE TORS ATER Ee Sa eS | January 27 | 13 | 143 ‘ND 12 
| EEE A A LE RS EIN TD LATS January 28 | 20 | 65 *ND | *ND 
oe : | February 29 8 | 61 *=ND | +ND 
i I ree en ae a eee ee Fe eee eT eS January 20 20 | 172 16 22 
I TNE Riciptonidecch aka ob eaitena bik Sai dhadadkelnitirenenndaaade bs ee aN ie Ns taal January 23 109 23 | 23 
| February 23 5 | 6 | 23 





1 2,200 gallons fron Portland, Maine added. 
2 6.400 gallons purhased water added. 
IND = Non-detetable. 
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TABLE 3. 











US. 
SAMPLES, STRONTIUM-90 AND 


[Concentrations in uyc/liter } 





Gross beta activity 


Location 


Dis- | 
| solved ! Total ! 


Atlantic Coastal States 


Cape Hetteras, N.C............... 11.9 17.8 
Cobb Island, Md..-..-_--- RLS 30.4 45.1 
OO, aaa inghiesisiaaiiiiliiaal nilestiteaaiia ai 
a 35.0 49.2 
Moose Peak, Maine -.- -_-- awn 14.2 | 18.0 
(eee Sas 26.5 | 33.1 





Average, excluding Cuckolds, 





Lea 

mae ————|— iniediiioen 
Gulf States 

Grand Island, La.*...............-. 13.4 14.7 

0  Sereeeees Sees ee 

Port O'Conner, TUE.........-<..-- 13.6 17.3 
Mid-West 

Montgomery, Ohio................- 14.9 22.0 


Pacific Coastal States 


Cape Flattery, Wash..............- 22 49.2 
Patos Island,* Wash 
U.8. Average, excluding Cuckolds, 

Grand Island and Patos Island. .|..........|....--.-.- 


Total 


33. 


COAST GUARD CISTERN WATER 
GROSS 
DETERMINATIONS, SECOND QUARTER, 1960 





BETA 





Sr® 


te 
on 





1 Average of observed values obtained usually within ten days after col- 


lection. 


2 Average of observed values extrapolated to one-year-old mixed products 


assuming detonation on November 3, 1958. 


* Records show that substantial volumes of non-rain potable drinking 


water was added to the cistern. 


SECTION V. — OTHER DATA 


External Gamma Activity 


Radiation Surveillance Network, Public Health Service 


Portable survey instruments are available at 
stations of the Radiation Surveillance Network 
for recording levels of external gamma radia- 
tion. Measurements are made daily approxi- 
mately three feet above the ground. These 
readings are not precise but are sufficiently 


accurate to illustrate any significant variations 
above background. The differences among the 
values shown in the following table are within 
the variance anticipated due to differences in 
normal background and instrument response 
characteristics. 


TaBLE 1.—EXTERNAL GAMMA ACTIVITY, MARCH 1961 


Average 

Station location mr/hr Station location 
Anchorage, Alaska 0.01 || Indianapolis, Ind 
Fairbanks, Alaska ‘ i Iowa City, Iowa 
Juneau, Alaska 0.01 || Topeka, Kan 
Phoenix, Ariz ai : 0.01 || New Orleans, La 
Little Rock, Ark 0.01 Baltimore, Md 
Berkeley, Calif 0.01 || Lawrence, Mass. 
Los Angeles, Calif 0.01 || Lansing, Mich - 
Denver, Colo 0.02 || Minneapolis, Minn- 
Hartford, Conn 0.02 || Pascagoula, Miss-.--.-- 
District of Columbia 0.02 | Jefferson City, Mo 
Jacksonville, Fla 0.02 | Helena, Mont.-..-- 
Atlanta, Ga I Trenton, N.J...-- 
Honolulu, Hawaii = 0.03 || Santa Fe, N.M 
Boise, Idaho 0.01 || Albany, N.Y 
Springfield, Il] 0.01 | Gastonia, N.C 








Average Average 

mr/hr Station location |} (mr/hr 
0.01 || Oklahoma City, Okla..............__- 0.01 
0.01 || Ponca City, Okla...............- a 0.04 
O.G8 F PORE, GUOE..n ccccccccuccccccces 0.02 
ie a a, Be... 4... ncancansscunsesese 0.01 


0.02 |i Providence, R.I..................- 0 
0.02 |} Columbia, 8.C ay 
0.02 || Cincinnati, Ohio 


PB 4) ee eo 0.02 
1) CO ee nal 0.01 
0.01 || El Paso, Tex.--- Eee es 0.02 
0.03 || Salt Lake City, Utah.......-- - 0.02 
0.02 || Richmond, Va-___....-.. 0.01 
0.04 || Seattle, Wash_...______- - 0.02 
0.02 || Madison, Wis , ae 0.01 
0.02 || Cheyenne, Wyo.........-.-- ed 0.02 














ENVIRONMENTAL LEVELS OF RADIOACTIVITY AT ATOMIC ENERGY 
COMMISSION INSTALLATIONS 


The U.S. Atomic Energy Commission is pro- 
viding data on environmental levels of radio- 
activity in the vicinity of major Commission 
installations to the Public Health Service on a 
quarterly basis. The data are from routine 
monitoring programs where operations are of 
such a nature that plant perimeter surveys are 
required. 


Radiological Health Data, Volume I, Num- 
bers 8 and 9, and Volume II, Numbers 1 
through 7 contain summaries for 17 installa- 
tions. Summaries follow for the Connecticut 
Aircraft Nuclear Engine Laboratory, Mound 
Laboratory, Portsmouth Gaseous Diffusion 
Plant, and the Savannah River Plant for the 
fourth quarter of 1960. 





Connecticut Aircraft Nuclear Engine 


Pratt and Whitney Aircraft, 
Division of United Aircraft Corporation 
Middletown, Connecticut 


—Issued December 1960 and April 1961 


Environmental levels of radioactivity at the 
Connecticut Aircraft Nuclear Engine Labora- 
tory (CANEL) for 1959 and the first and 
second quarters of 1960 were reported in 
Radiological Health Data, Volume I, No. 8 and 
Volume II, No. 2. The following report pre- 
sents a summary of the data for the third 
quarter and an annual summary for 1960. 
Due to a change in defense planning the Gov- 
ernment has canceled the development of a 
nuclear aircraft engine. Therefore, it is con- 
templated that subsequent reports by CANEL 
will not be issued. 

The environmental monitoring program at 
CANEL consists of collecting and analyzing 
samples of drinking water, Connecticut River 
water, process water, domestic sewer water, 
precipitation, and air. 

The CANEL facility has three retention 
tank vaults which are designed to collect lab- 
oratory wastes which might be radioactive. 
These tanks are sampled and analyzed before 
their contents are discharged to the Connecti- 
cut River. Ali samples are analyzed for gross 
alpha and beta activity. 


Air Monitoring 


One-hundred and eighty air samples were 
collected at a central location (weather sta- 
tion) during 1960. All samples were collected 
with a high volume air sampler, and each 


Laboratory 


sample was allowed to decay at least 7 days 
before any gross alpha and beta analyses were 
made. Twenty-eight air samples were col- 
lected from random locations either on or in 
the vicinity of CANEL during this period. 
Table 1 presents the data for the air monitor- 
ing at the weather station and other randomly 
selected sites. 


TaBLeE 1.—ATMOSPHERIC GROSS ALPHA AND BETA 


CONCENTRATIONS, 1960 


[Average concentrations in uwuc/m* 


Third quarter Annual summary 
Location : ] 
Alphs 


Weather station 5s 0.001 
On and around 
CANEL site. -. 0.001 


The average alpha concentration shown 
above for the calendar year 1960 is equal to 5 
percent of the MPC for unidentified alpha 
emitters for populations in the vicinity of a 
controlled area. Similarly, the average beta 
concentration is equal to 2 percent of its MPC. 
It should be noted that, on the average, both 
the alpha and beta concentrations are highly 
variable and the averages are not statistically 
significant. 

These air samples were compared with air 
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samples collected at random locations around is possible that a significant decrease in activ- 
the CANEL area in the preoperation period of ity may be noted for some time due to the time 
1957 and 1958. At a 95 percent significance it takes for fission products to be eliminated 
level there was no significant difference in al- from the atmosphere, assuming no new fission 
pha concentration, but there was a significant products are added to the atmosphere. 
decrease in beta concentration. There was also i 

a significant decrease in beta concentration Water Monitoring 

when 1960 samples were compared with 1959 Environmental water samples were collected 
samples. As in the case of fallout samples, it at 20 locations on and in the vicinity of the 


FIGURE 1—SAMPLING LOCATIONS, CONNECTICUT AIRCRAFT NUCLEAR ENGINE LABORATORY 
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CANEL site. Water samples were collected in 
each sector of an annulus, numbers 3.1 through 
7.4 as shown in figure 1. The center of this 
diagram is near the center of the CANEL site, 
and the outer circle is at a distance of 5 miles 
from the center. Gross alpha and beta analy- 
ses are made on the soluble and insoluble por- 
tions of monthly samples from each location. 
The results from the third quarter and the 
yearly summary are presented in table 2. 


TPaBLE 2.—GROSS RADIOACTIVITY IN 
ENVIRONMENTAL WATER, 1960 


[Averagefconcentrations in uyuc/liter | 





Annual summary 


Third quarter 








Activity 


Number Number 


Soluble | Insoluble 


or | Soluble | Insoluble of 
samples 


samples 


Ee ne | ——_—— — ee ——___—_ —~ — 








All water samples were statistically analyzed 
using three variables of classification, i.e., date, 
distance, and direction. Significant effects 
have appeared for these variables and/or their 
combinations. These significant effects initi- 
ated a review of CANEL operations and a 
study of meteorological conditions. No unus- 
ual incidents occurred which could reasonably 
be expected to cause these variations. Selected 
stacks, which have the highest probability of 
emitting radioactive materials, have been con- 
tinuously monitored. There is no evidence to 
justify concern about the amount of material 
which may have been released from these 
stacks. Therefore, it has been concluded that 
the statistically significant effects noted above 
were caused by natural variations and were not 
caused by CANEL operations. Also, even 
though statistically significant effects have 
appeared, the average level of total gross ac- 
tivity is only 10 percent of the MPC for popu- 
lations in the vicinity of a controlled radiation 
area. 

The 1960 water samples were compared with 
water samples taken in the preoperational 
period (1957 and 1958) by means of the 
“t-test.” There was a significant decrease in 
activity at the 95 percent significance level. 
There was also a significant decrease when 
samples collected in 1960 were compared with 
samples collected in 1959. 





There is no apparent cause for this decrease 
that can be attributed to CANEL operations. 
Since the higher levels of activity in the base 
period and 1959 were not attributed to CANEL 
operations, it is concluded that the indicated 
decreases are due to a decrease in natural or 
man-made activity external to CANEL. 

Samples of drinking water were collected 
from two wells in use on the CANEL site. 
Samples were collected once every 20 days. 
The well sampled on a given date was the one 
in use at that time. The data are shown in 
table 3. 


GROSS ALPHA AND BETA CONCENTRA- 
TIONS IN WELL WATER, 1960 


TABLE 3. 





[Average concentrations in uuc/liter 










Number Num be 
of Soluble | 


samples 


The average total gross concentration of 
radioactivity in drinking water from the two 
wells for the calendar year was 10.2 uuc/liter. 
This is equivalent to 10.2 percent of the MPC 
for populations in the vicinity of a controlled 


area. The results for 1960 were significantly 
greater than the activity in the preoperational! 
period. However, there was no significant 
difference at the 95 percent significance level 
when comparing 1960 results with 1959 results. 

Samples of Connecticut River water were 
collected monthly at two locations throughout 
the year. One location is near the north 
boundary of the CANEL site (upstream of 
CANEL effluent), and the other is near the 
south boundary (downstream of CANEL ef- 
fluent). A total of 26 samples was taken 
throughout the year. Table 4 presents the 


TaBLeE 4.—GROSS ALPHA AND BETA CONCENTRA- 
TIONS IN CONNECTICUT RIVER WATER, 1960 


[Average concentrations in uuc/! 
bh 


Locatior Activity 


North boundary of Alpha 0.18 } 1s 19 
site. Beta 22.66 16.17 8.34 8.89 


South boundary of | Alpha 0.1 
Site. Beta 2.0 13.18 









eer TET 66 ne 


ee 


TE NRE AR. EIT er, 


ene are ee 


er 


= —— LT eS 
RS A OE 


gross alpha and beta analyses on the soluble 
and insoluble portions of these samples. 

The north samples were compared with 
south samples by means of the “t-test,” and it 
was found that there was no statistically sig- 
nificant difference between the two locations. 

The average total gross activity for the 
26 samples taken during the years was 15.4 
uuc/liter. This is equivalent to 15 percent of 
the MPC for off-site drinking water. 


Precipitation 


A total of 87 precipitation samples was col- 
lected at the weather station during 1960. The 
gross alpha and beta analyses made on the 
soluble and insoluble portions of the samples 
are presented in table 5. 

The average total gross activity in precipi- 
tation was 46.4 uyue/liter for calendar year 


TasB.Le 5.—GROSS ALPHA AND BETA IN 
PRECIPITATION, 1960 


[Average concentrations in uyuc/liter | 





Third quarter Annual summary 


Activity 


Soluble Insoluble Soluble Insoluble 


Alpha suhciedienacben acied 0.40 0.11 0.91 
Beta...-. nienieamniiiels 27.30 8.03 34.80 10.3 


1960. This would be equivalent to 46 percent 
of the MPC if this water were used as drinking 
water off-site. When compared to prior years 
these data show a significant decrease in ac- 
tivity. This decrease in activity in precipita- 
tion samples could conceivably go on for a few 
years. It may take several years for the 
activity in the atmosphere to be eliminated to 
such a concentration that significant decreases 
from year to year will not be detected. 





Mound Laboratory 


Vonsanto Chemicai Company 


Viamisburg, Ohio 


Issued March 1961 


Environmental levels of radioactivity at 
Mound Laboratory for 1959 and the first three 
quarters of 1960 were reported in Radiological 
Health Data, Volume I, Number 8, and Volume 
II, Number 3. The following report presents 
the data for the fourth quarter of 1960. 

During the fourth quarter, no radioactive 
materials were used which might have con- 
tributed any measurable penetrating radiation 
such as gamma or hard beta to the environ- 
ment. Polonium, plutonium and tritium are 
the possible air contaminants; polonium and 
tritium are possible river water contaminants. 


Air Monitoring 


Monitoring of the environmental air for 
tritium concentrations, by means of a continu- 
ous air monitor mounted in a panel truck, was 
performed routinely out to a distance of 20 
miles from the laboratory. A total of 96 evalu- 
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ations were made of 70 locations. The sam- 
pling locations for tritium are the same as the 
ones for polonium and plutonium. Figures 1 
and 2 show the locations of sampling sites 
relative to Mound Laboratory. To date, the 
tritium concentrations in the environment have 
been immeasurable. 

Monitoring for possible polonium and plu- 
tonium in the environment is accomplished 
by particulate air sampling equipment also 
mounted in the truck used for tritium air 
sampling. During this quarter, a total of 154 
air samples were collected and analyzed. The 
long-lived gross alpha determination on col- 
lected filter paper samples was made only after 
sufficient time had elapsed after collection to 
permit the decay of the short-lived daughter 


products, randon and thoron. Filter paper 


samples are counted for alpha particle emission 


in a low background proportional counter. 





| MIAMI 



































Table 1 presents the gross alpha activity in 
air from polonium and plutonium. 





FIGURE 1.—CLOSE-IN AIR SAMPLING 
LOCATIONS, MOUND LABORATORY 
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FiGURE 2.—DISTANT AIR SAMPLING LOCATIONS, 
MOUND LABORATORY 
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Alpha concentrations detected in environ- 
mental air were very low. A long counting 
time analysis was performed for each filter 
sample in order to obtain good counting pre- 
cision. At the low concentrations detected, 
the isotopes of polonium and plutonium are not 
distinguishable from each other or from the 
natural background radioactivity in the air. 
If the gross alpha detected in the environment 
(see table 1) is compared to the maximum per- 
missible concentration for polonium, and one 
assumes that all alpha activity detected is 


TABLE 1. 


GROSS ALPHA ACTIVITY IN AIR |! 
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POLONIUM AND PLUTONIUM, FOURTH QUART 
1960 
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polonium, the average polonium concentration 
would be <0.1% MPC. The polonium effluent 
stack monitoring program for this quarter has 
shown that essentially no detectable polonium 
would be expected in the environment due to 
the operations at Mound Laboratory. 

If the gross alpha detected in the environ- 
ment is compared to the MPC for continuous 
exposure of populations in the vicinity of a 
controlled area, and it is assumed that all alpha 
activity detected is plutonium, the average 
plutonium concentration would be well within 
the MPC; however, it would be a significant 
33 percent of the MPC. In order to determine 
the impact of Mound Laboratory plutonium 
work on the environment, it must be pointed 
out that the natural background concentration 
of alpha contamination in the air in South- 
western Ohio is in the range of, and frequently 
exceeds the very low MPC -for plutonium. 
That is to say the normal long-lived gross alpha 
count in the environment is usually a very sig- 
nificant percent of, and frequently exceeds the 
permitted alpha count for plutonium if the 
total count were attributed to plutonium. The 
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impact of plutonium work at Mound Labora- 
tory is also placed in proper focus by referring 


to plutonium stack monitoring data. During 
the fourth quarter of 1960, the average concen- 
tration of plutonium in air discharged from the 
stack was well within the permissible concen- 
tration for environmental air. For this reason, 
and the fact that the air is discharged to the 
environment from a 200 foot stack at a high 
velocity, we can say that the plutonium opera- 
tions, as well as the polonium work, has 
contributed an insignificant amount of radio- 
activity to that normally present in the 
atmosphere. 


Water Monitoring 


Liquid radioactive waste materials from 
polonium work at the laboratory are processed 
in a special waste disposal plant designed to 
reduce radioactivity to a concentration level at 
which it may be discharged to the Great Miami 
River. Liquid waste from the plutonium work 
is small in volume. It is handled separately 
as a packaged waste and is not discharged to 
the river. Helium-3 being purified at Mound 
Laboratory yields small quantities of tritium. 
Liquid wastes from this work, also small in 
volume are treated separately (diluted with 
water when necessary) to assure that the 
radioactive content is within the maximum per- 
missible concentration for discharge to the 
Great Miami River. 

Samples are collected routinely each week 
from the laboratory effluent stream at the point 
of discharge and in the Great Miami River 
downstream to a distance of five miles. Once 
each quarter, river water samples are collected 
at various locations between Franklin, Ohio, 
and Elizabethtown, Ohio, where the Great 
Miami River enters the Ohio River. A weekly 
water sample is also collected from a drainage 
ditch which runs through the plant site. This 
ditch carries off all storm sewer water which 
eventually empties into the river. The treated 
liquid tritium waste is discharged into the 
storm sewers and the waste disposal plant 
effluent is discharged directly into the river via 
a closed sewer line. All of the samples col- 
lected from the river are analyzed to determine 
the polonium concentration. The drainage 
ditch sample and part of the river samples are 
analyzed for tritium concentration. 
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Data for the water monitoring in the Great 
Miami River are presented in table 2. Figure 
3 shows the water sampling locations. 


TABLE 2.—SUMMARY OF MONITORING FOR POLO- 
NIUM IN GREAT MIAMI RIVER, FOURTH QUAR.- 
TER 1960 





Ave 
Sampling Number | concen- 
point Location of trat 
number samples eu 
see fig. 3 lite 
2 | Meund Lab Biiuest...................-. 11 15. 
3 | 250 yards downstream .-.............. F ll 0.98 
4 Chautauqua Road Bridge_._.._.-- oe 11 0.98 
5 | Chautauqua Dam_---- ir enis-otcneiel ll Lg 
6 I ll ] 
A l ND 


New Miami, Ohio. -_- accent 1 
7 miles north of New Baltimore, Ohio-.- 1 
New Baltimore RI hem le CEES 1 ND 
Miamitown, Ohio___. atom ena l 
5 miles north of Elizabethtown, Ohio- l 
Elizabethtown, Ohio---_- l 





11ND No detectable activity. 


FIGURE 3.—WATER SAMPLING LOCATIONS IN 
GREAT MIAMI RIVER, MOUND LABORATORY 
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(See table 2) 


48 ® Water Sampling Stations 
Conclusion 


Concentrations of radioactivity in the envi- 
ronment at Mound Laboratory are well within 
the maximum permissible concentrations rec- 
ommended for populations in the vicinity of 
controlled areas by the National Committee on 
Radiation Protection and Measurements. 














Portsmouth Gaseous Diffusion 


Goodyear Atomic Corporation 
Portsmouth, Ohio 


—Issued February 1961 


Environmental levels of radioactivity at the 
Portsmouth Gaseous Diffusion Plant for 1959 
and first, second, and third quarters of 1960 
were reported in Radiological Health Data, 
Volume I, No. 8 and Volume II, No. 3. The 
following report presents a summary of the 
data for the fourth quarter of 1960. 

The Atomic Energy Commission facility in 
Pike County, Ohio, is a gaseous diffusion plant 
operated by the Goodyear Atomic Corporation. 
The chemical processing of gaseous uranium 
presents the ordinary problems of the chemical 
industry which uses toxic solvents and extract- 
ing solutions. Fumes and mists must be con- 
trolled and contaminants removed by filtering, 
scrubbing, or other practical means to prevent 
atmospheric contamination. 

An extensive environmental survey is con- 
ducted on a monthly basis*for radioactive ma- 
terials that may be released from the plant to 
check the effectiveness of controls which are 
used. The program is also designed to deter- 
mine the effect, if any, on the surrounding 
environment. The routine program consists of 











sampling water, air, and the general radiation 
background levels. Sampling locations are 
shown in figure 1. 

Included in this report for the first time are 
values for the limit of sensitivity for each type 
of instrument, the limit of sensitivity being the 
minimum detectable concentration of radiation. 

The values for the maximum permissible 
concentrations (MPC) for uranium and thor- 
ium in air and water are 1/10th of the MPC 
allowed for continuous occupational exposure 
as given in National Bureau of Standards 
Handbook 69, issued June 5, 1959. 

The results show that in no instance have 
the average values for any single location ex- 
ceeded the maximum permissible concentra- 
tions or exposure levels for the population 
outside of the plant’s boundaries. 
the average levels for the fourth quarter of 
1960, compared to the third quarter of 1960, 
are almost identical, except in the airborne 
beta-gamma, which is approximately one-half 
of the third quarter value. 


In general, 
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FIGURE 1—SAMPLING LOCATIONS, PORTSMOUTH GASEOUS DIFFUSION PLANT 
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TaBLeE 2.—GROSS ALPHA AND BETA-GAMMA CON- 
CENTRATIONS IN STREAM WATER SAMPLES 
FOURTH QUARTER 1960 


faBLE 1.—GROSS ALPHA AND BETA-GAMMA CON- 
CENTRATIONS IN AIR SAMPLES, FOURTH QUAR- 
‘E 


R 1960 “4-5 mi SSW 


I 


Average concentrations in uwuc/m?} 2-3 mi SSW i4 
. a eahg 3 te Salt Creek 
l is 7 
Locatio Big Beaver 
a os — 34 mi I I o 
Alpha! Percent Beta- Percent Big | iver 
ber From plant MP‘ gamma MP‘ 2-3 NNW 
g. 1 Scioto Rive 


§-6 mi W....... 0.1 5 0.3 0.03 > mi NW 9 
2-3 mi W " “ 0.1 5 0.6 0.06 Little Beaver 

4mi NW__.. 0.1 5 0.1 0.04 i-2 mi NNW rT 

4 mi SW. 0.1 5 <().007 0.00 Pla irait 

4-5 mi N. 0.1 5 0.2 0.02 0 mi SW 

2-3 mi NNW 0.1 5 0.4 0.04 Plant drainages 

3 mi N 5 0.1 0.0] 0 mi W Fe ‘ 


i 1 z2mis U 0.2 0.02 Plant draina 
$4 mi SSI { 5 0.4 0.04 QO mi N 
ImiE ( 0.05 Little Beave 
mi E 
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l 
).1 
1 5 0.5 
1 0.2 0.02 1 mi I 
] 0.1 
1 0.2 
m , l ) 0.4 0.04 Scioto River 
2-3 mi SSW... 0.1 5 2 


Minimum limit of sensitivity 0.01 uuc/m* Minimum limit of sensitivity uu 
; Minimum limit of sensitivity 0.007 yc; m?* Minimur t of sensitivit ‘ 
q 
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Savannah River Plant 


E. I. du Pont de Nemours 
Aiken, South Carolina 


—Issued March 1961 


Environmental levels of radioactivity at the 
Savannah River Plant for 1959 and the first, 
second, and third quarters of 1960 were re- 
ported in Radiological Health Data, Volume I, 
No. 9 and Volume II, No. 5. The following 
report presents a summary of the data for the 
fourth quarter of 1960. 

The Savannah River Plant maintains a 
continuous monitoring program to determine 
the concentration of radioactive materials in a 
1200 square mile area outside the plant perim- 
eter. Included are parts of Aiken, Barnwell, 
and Allendale Counties in South Carolina, and 
Richmond, Burke, and Screven Counties in 
Georgia. The regional monitoring data ob- 
tained from the continuous surveillance of the 
Savannah River Plant environs during the 
fourth quarter of 1960 are useful both as meas- 
ures of the effectiveness of plant controls and 
as evidence of strict adherence to the maximum 
permissible concentrations (MPC) as recom- 
mended by the National Committee on Radia- 
tion Protection. 

A basic principle guiding plant operations 
is the total containment of radioactive wastes. 
Although some very low level gaseous and 
liquid wastes are discharged to the environ- 
ment in controlled releases, the dispersal is 
adequate to insure that the concentration is 
well below the MPC. 

Instruments which can detect traces of ra- 
dioactive materials several orders of magnitude 
below that of hazard significance are used to 
determine radioactivity in the environs. Fre- 
quently, radioactivity could not be detected in 
environmental samples; in such instances, the 
minimum concentration that could be accu- 
rately detected by the analysis were used in 
determining the average concentrations. These 
values (sensitivity of analysis) are presented 
in the tables. In most cases, possible plant 
contributed radioactivity was either so small 
that it was less than that which exists 
naturally or it was obscured by the residual 





fallout from global nuclear weapons testing 
programs. Since radioactive materials con- 
tributed by each of these sources cannot be 
readily separated or interpreted in terms of 
origin, all are included in the reported con- 
centrations. 


Atmospheric Monitoring 


Air and rain water samples were collected 
continuously at 13 monitoring stations, in- 
cluding five locations at the plant perimeter 
and 8 locations which circumscribe an area 
extending approximately 25 miles from the 
center of a plant. These stations, forming two 
concentric circles around the plant, are spaced 
in such a manner that a significant plant re- 
lease of radioactivity to the air would be de- 
tected regardless of prevailing wind conditions 
(see figure 1). Additional air monitoring 
stations were operated at Savannah and 
Macon, Georgia, and at Columbia and Green- 
ville, South Carolina. These four facilities 
(see figure 2), at locations so distant that the 
effect of Savannah River Plant operations is 
minimum (approximately 100 miles from the 
plant), serve as “reference points” for deter- 
mining background levels of activity. This 
system permits a comprehensive surveillance 
of the atmospheric radioactivity and, in addi- 
tion, makes it possible to differentiate between 
weapons testing fallout and plant releases. 

The atmospheric concentrations of radioac- 
tivity are given in table 1. Radioactivity in 
rainwater is presented in table 2. 

The continued decreased concentrations of 
airborne weapons tests debris have provided 
the opportunity to investigate more closely the 
effect of stack releases on concentrations of 
filterable beta radioactivity in environmental 
air samples. No relationship was observed 
since plant releases were so low that the small 
differences among the values shown are within 
the variances due to differences 


in norma! 

















FicurE 1.—SAMPLING LOCATIONS, SAVANNAH 
RIVER PLANT 

— ~-—— = 

a \ \ : 

; » aie. \ ye —_ 

NN \ . vy, 
= Ake y, ~, ™N 

Warts 

| Augusta/~../7 vy \ : 


< wD . . 
bn ' 
} S WW e 8) , ' S 


BY 5 
+ . "fic +. 
SAVANNAH E@ 
ams RIVER > Barnwell 

PLANT 
A?) ma 7 


4; Waynesboro 4 ( i 
GF 7 4 5 ES “TD 





. ; 3 SOUTH 
: <1 Sylvania ces 
LEGEND ~~ CAROLINA 
WB 25-MiLeE Raodws EOR 
MONITORING BUILDING GEORGIA 
® PLANT PERIMETER ‘ @. 
MONITORING BUILDING \ 
& RIVER WATER SAMPLING LOCATION \ 





> 





FIGURE 2.—DISTANT AIR MONITORING 
STATIONS, SAVANNAH RIVER PLANT 
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background and statistical variation of analy- 
Sis. 

No radioiodine was detected in air or rain- 
water samples. For this reason, individual 
radioiodine data are not recorded. The mini- 


TaBLeE 1.—GROSS ALPHA AND BETA CONCENTRA- 
TIONS IN AIR, FOURTH QUARTER 1960 


Average concentrations in uwuc/m!* 





N 

location Alpha beta 
Plant perimeter m 07 
25 mile radius. 
100 mile radius-.. = { l O4 
Percent of 1/10 MPC at plant perimeter 2.8 7 
Sensitivity of analysis 004 1s 
TABLE 2.—GROSS ALPHA AND BETA CONCENTRA- 
TIONS IN RAINWATER, FOURTH QUARTER 1960 

Average concentrations in uyc/liter 

Location Alpha 
Plant perimeter _. . i 22 
25 mile radiu wei : i 
100 mile radius ‘ N AIT} N mpi 
Percent of 1/10 MP‘ plant perimet H 7 
Sensitivity of analysis : 2 { 


-adioiodine in air and 
(assuming use as drinking water) 
are 0.02 percent and 1.1 percent of the respec- 
tive 1/10th MPCs. 


mum detection limits of 
rainwater 


Water Monitoring 


Communities in the vicinity of the Savannah 
River Plant obtained drinking water from deep 
wells or small surface streams. Results of 
public water samples collected locally from 14 
surrounding towns are essentially the same as 
those prior to the startup of the 
Savannah River Plant in 1951. The average 
concentrations measured during the quarter 
are presented in the following table. The close 
agreement with results obtained prior to start- 
up show no effect due to the plant operations. 


observed 


TABLE 3.—GROSS ALPHA AND BETA CONCENTRA- 
TIONS IN PUBLIC WATER SUPPLIES, FOURTH 
QUARTER 1960 

Avi 4 t f 
( } Pe 
Ana l l 
Alpha 1.2 Li 2 
Nonvolatile beta : 6.0 2 +.0 


For measurement of radioactivity in the 
river, water is continuously collected at ten 
river locations upstream from, adjacent to, 
and as far as 60 miles downstream from the 
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TaBLE 4.—GROSS RADIOACTIVITY CONCENTRA- 
TIONS IN SAVANNAH RIVER WATER, FOURTH 
QUARTER 1960 


Average concentrations in wyc/liter 
Nonvolatile Strontium- 
Location Alpha beta rritium 90} 
3m ft t 2 4 10,000 0.30 
At | I 2 l 2 
] il f 
plant <().2 31 15,000 0.69 
lownstrean f 
0.3 25 13,000 
Pel 1/10 MPC a 
l lownst i 2.0 l 0.4 0.7 
if analy 0.2 4 4 O00 0.1 
hese average includ samples collected during September, October, 
\ t r LO 


plant. Results of samples collected during the 
quarter are shown in table 4. During the first 
weeks of this report period, water was col- 
lected at seven other river sampling locations 
by taking a single weekly sample, or “grab 
sample,” which reflected conditions only at the 
time when the sample was taken. In Novem- 
ber, continuous samplers were installed at all 
the river sampling locations. Quarterly aver- 
age concentrations of radioactivity in river 
water indicate that plant operations contribute 
small amounts of radioactivity to the river, but 
that the resulting concentrations are far below 
the MPC value and are of no health signifi- 
cance. 


Environmental Gamma Radiation Levels 


Environmental gamma radiation dose rates, 
obtained from continuous measurements, are 
taken in each of 13 monitoring stations. Plant 
operations had no measurable effect on the 
radiation levels in the public zone. The aver- 
age dose rates at the perimeter locations and 
at the 25 mile radius locations (both 0.015 
mr/hr) are essentially the same as the external 
gamma radiation levels recorded at all North 
American stations of the PHS Radiation Sur- 
veillance Network in July 1960. 


Vegetation and Food Monitoring 


Radioactive contamination of vegetation may 
result from direct deposition on exposed sur- 
faces of the plant or from absorption of the 
radioactivity from the soil by the root system. 
Bermuda grass was selected for analysis be- 
cause of its importance as a pasture grass for 
dairy herds and its availability during all sea- 
sons of the year. 
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Average concentrations of alpha and non- 
volatile beta emitters found on vegetation col- 
lected from each of the circular routes shown 
in figure 1 are presented in table 5. These 
results are consistent with the concentrations 
measured during the third quarter of 1960. 
The radioiodine concentrations on vegetation 
samples were less than the minimum sensitivity 
of the analyses (0.6 puc/gm). 


TaBLe 5.—GROSS ALPHA AND BETA CONCENTRA- 
TIONS IN GRASS SAMPLES, FOURTH QUARTER 1960 





[Average concentrations in wuc/gm dry weight 
Nonvolatile 
Location Alpha beta 
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Milk samples were collected on a weekly 
basis from three dairies (Aiken, North Au- 
gusta, and Langley, South Carolina) and two 
farms (Snelling and Talatha, South Carolina) 
and analyzed for tritium and radioiodine (pri- 
marily iodine-131) content. The quarterly 
average radioiodine concentration in milk sam- 
ples was less than the minimum sensitivity of 
analysis (9 yuc/liter). The quarterly average 
tritium concentrations in milk were approxi- 
mately 0.2% of the population MPC. 

Strontium-90 content of locally produced 
milk is determined quarterly. In addition to 
the sampling points mentioned previously, milk 
from Wainsboro and Sylvania, Georgia, and 
New Ellenton, South Carolina, was sampled 
and analyzed. The concentrations of stron- 
tium-90 show no correlation with the distance 
from the plant and are attributed to fallout 
debris. The average concentration detected in 
milk samples from local dairies decreased from 
14.5 ywye/liter to 11.6 yye/liter during the 
fourth quarter of 1960. 

The determination of radioactivity concen- 
trations in algae is important because they are 
well known concentrators of specific radioac- 
tive materials and because of their relationship 
in the food chain of aquatic organisms. Indi- 
genous algae, primarily green (Vaucheria) 
and blue-green (Phormidium), were collected 
weekly upstream from, adjacent to, and down- 
stream from the plant. The average nonvola- 
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tile beta concentration observed in the river 
algae adjacent to the plant was 333 yuc/gm 
compared with the downstream average of 182 
uuc/gm. Both of these concentrations show 
some correlation with the plant effluent entry 
into the river since the average concentrations 
of nonvolatile beta in algae upstream from the 
plant was 28 puc/gm dry weight. 

Fish (predominantly bream and catfish) 
were collected weekly above, adjacent to, and 
below the plant. The quarterly average non- 
volatile beta concentrations measured in the 
edible portion (flesh) were 5 yuc/gm wet 
weight upstream from the plant, 6 ypuc/gm at 
the plant boundary, and 5 ywuc/gm at the 10 


mile 
concentrations show no plant contribution and 
are attributed to naturally occurring potas- 
sium-40. 


downstream sampling location. These 


General Conclusion 


As previously established, concentrations of 
radioactivity in air show no relationship with 
plant releases. This conclusion was further 
demonstrated during the fourth quarter of 
1960 by a comparison of atmospheric radioac- 
tivity at locations approximately 100 
from the plant (some distance that the effect of 
plant operations is minimal) with that at the 
plant perimeter. 


miles 





RADIATION EXPOSURE IN THE UNITED STATES 


Radiation control programs should give 
equal consideration to minimize the exposure 
from all sources of radiation. Emphasis should 
not be placed on controlling exposure from 
radioisotopes to the exclusion of controlling 
exposure from machine-produced radiation. 
Furthermore, the establishment of an exposure 


limit should not be interpreted to encourage 
exposure up to this limit, but rather to keep 


exposure to a minimum consistent with the 


benefit received. The following article by Dr. 
Hanson Blatz discusses his philosophy on these 


points. 


Some Reflections On Current Plans To Control Radiation 
Exposure In The United States 


Hanson Blatz, Director 
Office of Radiation Control 
New York, New York 


For many years, committees of distinguished 
scientists have been studying the overall effects 
of radiation exposure on humans and have been 
making recommendations. The committees in- 
those of the National Academy of 
Sciences-National Research Council, the Fed- 
eral Radiation Council, and the United Nations 
Scientific Committee on the Effects of Atomic 
Radiation. The report of the Federal Radia- 
tion Council states, “there is no necessity for 
setting the (permissible exposure) level (as 
high as 5 rems per year) because the doses 
actually received are generally much less at the 


clude 


present time.” This represents the general 
philosophy of all the committees reporting. 
The report of the National Academy of Sci- 
ences makes it quite clear, as do other reports, 
that the major fraction of man’s exposure from 
man-made sources of radiation results from 
small doses of radiation received by large num- 
bers of the population, rather than those doses 
being received by radiation workers. The re- 
ports of all committees seem to be most con- 
cerned with the control of the integrated dose 
to the gonads of the entire population and also 
with the statistical effects of small amounts of 
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radiation to large numbers of humans. The 
report of the Federal Radiation Council states 
that “every reasonable effort should be made 
to keep exposures as far below the recom- 


mended levels as practicable.” It also states 
that “the degree of control effort should not 
depend solely on whether or not this guide is 
being exceeded.” In the 1960 report of the 
National Academy of Sciences it is stated that 
“the average population exposure to man-made 
ionizing radiation, including medical radiation, 
should be not more than ten roentgens to the 
gonads per reproductive cycle; preferably, it 
should be less.” The British Committee has a 
similar recommendation. 

The records of the Atomic Energy Commis- 
sion, its contractors and licensees, as well as 
those of other agencies keeping such records, 
show that the number of radiation overex- 
posures is remarkably low considering the 
number of persons using radiation today. The 
number of radiation injuries is extremely 
This would appear to indicate that no 
great effort is needed to extend regulation in 
order to eliminate radiation injuries or keep 
exposure within the prescribed limits. X-ray 
injuries in recent years have been notably few 
in spite of little or no regulation. 


small. 


A second group of committees has been 
equally active in enacting and recommending 
legislation to control radiation exposure. Pre- 
sumably these committees have been guided by 
the recommendations of the scientific commit- 
tees studying radiation effects and by recent 
experience. A review of the recommended leg- 
islation, however, indicates that it deals almost 
exclusively with the avoidance of the overex- 
posure of radiation workers and individuals 
in the population. In most cases, there is no 
provision for the elimination of unnecessary 
radiation exposure where it is within the pre- 
scribed limits set for individuals. In the recent 
report of Subcommittee No. 10 of the National 
Committee on Radiation Protection (NCRP), 
the stated purpose of the recommended legis- 
lation is “to reduce, to an acceptable level, the 
risk that any person will be injured by 
radiation.” In examining the details of the 
proposed rules, it is found that the regulatory 
agency is given ample authority to keep routine 
exposure within the general level of 5 rems 
per year for each radiation worker and 0.5 
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rems per year for the general population, but 
there is no authority to reduce unnecessary 
radiation exposure unless it exceeds these 
levels. This appears to be contrary to the 
needs expressed by the scientific committees 
who have studied sources of man-made radia- 
tion exposure and to recent experience. 
Neither is there any authority to require modi- 
fication of facilities or procedures that are 
found to be likely to result in accidental 
overexposures. 

In the case of the proposed State Radiation 
Control Act and Regulations prepared by the 
Council of State Governments, there seems to 
be a primary consideration for the control of 
atomic energy materials, whereas it is gener- 
ally agreed by State and local regulatory 
agencies that a comprehensive radiation con- 
trol program to cover all sources is more 
desirable. 

As a result of inspecting many thousands of 
radiation installations in the City of New York, 
the most serious deficiency found, in terms of 
integrated gonadal dose in the population, is 
the fact that well over 50 percent of all X-ray 
machines used for taking chest X-rays unne- 
cessarily expose the gonads of the patients to 
at least 100 times as much radiation as is 
actually necessary in order to take a satisfac- 
tory film. Similar conditions have been found 
in the medical and dental X-ray examinations 
of other parts of the body. An interesting fact 
is that in order to control such radiation ex- 
posure, very little effort or expense is involved 
on the part of those who are responsible for 
the use of the equipment, but the authority to 
require the necessary changes is important. 
The physicians and dentists involved have 
shown little reluctance to comply with the New 
York City regulation requiring filtration and 
the limitation of X-ray beam size, although 
they had not corrected the deficiencies volun- 
tarily in spite of over twelve years of publi- 
cized recommendations by the NCRP, affiliated 
medical societies, and the Public Health Serv- 
ice. The propsed regulations of Subcommittee 
No. 10 of the NCRP do not permit an agency 
authority to correct such sources of unneces- 
sary radiation to the population. 


Similarly, experience shows that there seems 
to be considerable carelessness in the handling 
of medical and industrial radium sources, to 
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the extent that those individuals working with 
such sources undoubtedly receive considerably 
more radiation exposure than necessary, al- 
though they are not necessarily overexposed in 
terms of the prescribed limits. 

Careful examination of many recently en- 
acted State and local regulations shows a 
similar concern with avoiding overexposure 
and a lack of concern with the control of un- 
vecessary exposure if it is within the pre- 
scribed limits. A few states, including Con- 
necticut, Michigan, New York, and Pennsyl- 
vania, do have specific provisions for minimiz- 
ing exposures, but the majority of states do 
not. 

It is considered that there are over 5,000 
chest X-ray examinations and probably 50,000 
to 75,000 other X-ray examinations made in 
New York City every day, and about twenty 


times as many in the entire country. Thus, it 
would appear that a very large segment of the 
population dose could be substantially reduced 
if the codes being proposed and enacted in- 
cluded specific provisions for minimizing ex- 
posure. 

In addition to preventing unnecessary ex- 
posure, radiation regulations should provide 
authority to guard against accidents which 
could result in serious overexposures to indi- 
viduals or to populations. The 
proposed by NCRP Subcommittee No. 10 do 
not appear to give either general or specific 
authority to review or correct hazardous con- 
ditions or procedures until there has been over- 
exposure (except for the fire and earthquake 
provisions in the storage of radioactive mate- 
rials and the possible spread of contamination, 
Sections 10 and 11). 
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Radium-226 In Bovine Bones and Teeth’ 


Elvira R. Di Ferrante 
Radiological Physics Division 


Argonne National Laboratory, U.S. Atomic Energy Commission 


Twenty-five bovine jawbones with teeth were 
collected from different States through the help 
of the U.S. Army Veterinary Service which 
furnished data on age, breed, diet, place and 
time of pasture. The samples were identified 
by numbers according to the time they were 
received, but for this study they are listed ac- 
cording to the point of origin. They are as- 
signed to three groups corresponding to the 
western, central, and eastern regions of the 
United States. 

Toothless portions of the jawbone and sec- 
ond or third premolars were used for the 
analyses unless these teeth were not available. 
The bones, ashed at 620°C, and the teeth at 
1000°C, were dissolved in nitric acid and ana- 
lyzed for radium-226 (Ra***) content by the 
radon emanation technique (1, 2). 


1 Reported in Semi Annual Report, ANL-6199, 
January-June 1960, Argonne National Laboratory, 
Radiological Physics Division. 


At least two determinations were made on 
each sample, and they agreed consistently to 
within + 3.0 percent. Since the value of blank 
determinations was of the order of 0.91 ug 
Ra***, an insignificant amount compared with 
that in the total sample, no blank correction 
has been made in the calculations. 

The results of the analyses are shown in 
tables 1, 2, and 3, with the calculated ratio of 
the concentrations in bone and teeth. The 
average value for the radium content in bone is 
the highest in the eastern region (1.197 uug/g 
ash) and the lowest is in the western region 
(0.250 uug/g ash). The samples of the cen- 
tral region with an average value of 0.377 
uug/g ash, show the greatest uniformity of 
radium content. The average value for the 
eastern region does not include a horse sample 
(14C), which has a very low radium content. 
Results of additional analyses performed in 
order to check the data obtained previously 
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are shown in parentheses in tables 1, 2, and 3. 
The agreement between the results is signifi- 
cantly higher for the bone analyses, with a 
maximum discrepancy of 16%. 


Although final conclusions await the result 
of further analyses, it appears that the greater 
discrepancies noted in some teeth can be linked 
with placental discrimination against radium 
transfer to the newborn (affecting the radium 
content of teeth partially formed at birth) and 
subsequent dietary changes concomitant with 
tooth eruption and calcification (3, 4). 

For the moment it is worth noting that, in 
general, the results of this study show agree- 
ment between Ra*** content of ashed bones and 
teeth formed after weaning age. The graphi- 
cal representation of results in figure 1 shows 
points scattered around a straight line repre- 
senting a ratio equal to 1; the average value of 
the ratios of Ra*** in bones and teeth, as given 
in tables 1, 2, and 3 is 1.03 + 0.2. It is evident 
that the ratio, constantly close to 1, is not a 
function of the radium concentration if the 


ABLI RADIU M-226 CONTENT OF BOVINE BONES 
AND TEETH, WESTERN REGION 
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| { ‘ - — P2 261 U. SY 
\ N. Me 24 | 0). 2s (0). Sf 
Ay ‘ 2 
Average value of two or more analyse range of estimated error O06- 
Lh ish; results of additional analyses in parentheses. 
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analysis is confined to the second or third pre- 
molar tooth, even though the absolute concen- 
tration in bone varies by a factor of twenty. 
The fact that such good agreement exists be- 
tween the radium content in teeth and bones 
indicates the potential usefulness of Ra** 
analyses of teeth for the estimation of body 
burden; it must be noted, however, that this 
usefulness is predicated upon knowledge of 
animal history and proper selection of the 
tooth specimen. 

The results of analyses of other radioele- 
ments in such samples will be reported later. 


TaBLe 2.—RADIU M-226 CONTENT OF BOVINE BONE 
AND TEETH, CENTRAL REGION 
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Mug Ra*6/g ash! 


| Ra?*6 ratio 


Tooth Bone 
Location and age Bone = Paaees tooth 
Code ? Value 
Cogswell, N. Dak. 0.327 P3 0.370 0.88 
7 yrs. 
White Bear, Minn. (0.288 | 
5 yrs. (0.247 | 
Glyndon, Minn. 0.331 | DP3 0.253 1.30 
3 yrs. 
Zumbro Valley, Minn 0.333 | P3 0.370 0.90 
7 yrs. 
Omaha, Neb 0.414 P3 0.467 0.88 
aged cow (U. 308 
Lyndon, Kans. 0.389 P2 0.340 1.14 
6 yrs. 
Lyndon, Kans 0.431 | P 0.485 0.88 
5 yrs. (0.430 P2 (0.621 
| 
Lyndon, Kans 0.483 p2 0.293 | 1 
5 yrs. (0. 508) Mi (0.226) } 
Wellston, Okla. 0.333 P3 0.329 | 1.01 
6 yrs. P2 (0.299) | 
Shawnee, Okla. 0.396 P3 0.449 0.88 
5 VI (0. 38¢ P2 (0.563 
Amarillo, Tex 0.40: P2 0.42 0.9 
3 y 
Chicago, Il. 0.39 P3 0.364 | 1.08 
5 yrs. Not (0.235) | 
erupted 
molar | 
A verage 0.377 
Average value of two or more analyses; range of estimated error +0.006- 
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Mi first molar 

P2 second permanent premolar 


P3 third permanent premolar. 
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TaBLe 3.—RADIUM-226 CONTENT OF BOVINE BONES 


AND TEETH, EASTERN REGION 
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Tooth Bone/ 
cation and age Bone = tv, “am _— act ene 
;' - FIGURE 1.—Ra?22¢ CONTENT OF BOVINE 
Code ? alue — y ,TArh 
ey Tae Hane Aa Ce BONES AND TEETH 
Columbus, Ohio 0.511 DP3 0.448 | 1.14 
2 yrs DP2 (0.429) | 4.0 | aeons urea 
Wapakoneta, Ohio 0.526 DP2 0.415 | 1.26 
2 yrs. 6 mos. DP: (0.488) 
Augusta, Ga. 0.973 13 0.865 | 1.12 
Augusta, Ga. 2.58 | I3 2.16 1.19 
| Ml (0.800) 
l4c (2.35) 
l4r (3.53) = 
| | WwW 
Fayetteville, N.C. 1.345 DP2 | 1.20 1.11 — 
7 24 
o 
Fayetteville, N.¢ 1.25 | Ml 1.68 0.74 Eo 
ly | oe 
J ws 
harleston, S.C.‘ 0.136 | 0.141 | 0.96 Sa 
rs _— 
— | —_—____—— —| - e 
RWGGIIID i ondncnwcaece 1.197 | = 
' o 
—_-— x 
Average value of two or more analyses; range of estimated error +0.006 
2 uug/g ash: results of additional analyses in parentheses. 
Code 
DP2 second deciduous premolar 
DP3 third deciduous premolar 
I third permanent incisor 
14 4 mm slice cut at the extremity of the crown 
l4r tip of the root (6 mm l ! ie, i 
M1 first molar awe a | ail nas se I } | 
P2 second permanent premolar _ | i5 2 25 3 4 5 6 783910 15 20 25 30 
P3 third permanent premolar. : 
‘The unusually high content in this sample has been verified and con- Ra“*® coNTENT IN BONES 
firmed by gamma-spectrum scintillation counting. ( / h) 
forse sample. PPOs. oF 
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